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found to increase and decrease with depth (See Exhibit 2,
Table 3). Four excavations (EX-1 through EX-4) were sampled
on Trust 454 property. One of these excavations revealed an
18-inch thick layer of broken battery casing and slag
material. Also, the results indicate that although the lead
content tends to vary with depth and some increase with depth
is observed, it rapidly and uniformly falls to low levels as
a clay layer is encountered at about one to two feet depth
(See Exhibit 3). This initial increase in lead content could
reflect historic waste disposal by previous occupants as the
layer of broken battery casings found in EX-1 seems to
indicate.

Feasibility Study Report

5. Page 5, Section 1.3.3, Paragraph 2, Sentences 2 and 3
See Comment 13.

6. Page 6, Section 1.3.3, Paragraph 1, Sentence 1
See Comment #3.

7. Page 6, Section 1.3.3, Paragraph 1, Sentence 4
The Consent Decree signed by ZEPA and SLLR required a number
of actions by SLLR to control fugitive dust (including paving)
upon recommencement of any lead waste recycling activity.
SLLR applied asphalt material to the gravel road in compliance
with the Consent Decree. Bowever, since SLLR has not recycled
any lead waste since March 1983, the asphalt has not been
reapplied.

Exhibit, Page 5-30, Section 5.9, Paragraph 2, Sentence 2

See Comment 12 regarding lead content of the ebonite (rubber
chips).



Exhibit 2

Summary of Soil and Wastepile Analyses
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ATTACHMENT A

St. Louis Lead Recyclers
Comments on Documents

Related to ML Industries/
Taracorp Site,- Granite City, Illinois

y.S. EPA Proposed Plan

1. Page 2, Paragraph 2, Sentences 1 and 3
Although St. Louis Lead Recyclers (SLLR) leased the building
from Trust 454 and begin installing equipment in August, 1980,
and accepted limited quantities of waste pile material
starting in July 1981 for process development purposes, SLLR
did not start full-scale recycling of lead waste from the
Taracorp pile until April, 1982; SLLR shut down all operations
due to a contractual dispute with Taracorp on March 21, 1983.

2. Page 3, Paragraph 3, Sentences 3 and 4
The volumes and lead content of the piles on Trust 454
property are incorrect. A recent survey conducted for SLLR
by SMS Engineers (See Exhibit 1) found that there are 3,640
cubic yards of rubber chips and 416 cubic yards of slag and
mattes on Trust 454 property. Samples of the rubber chips,
slags, and matte were analyzed for EP Toxic and total metals.
In addition, a sample Of each material was analyzed for the
TCCP list of parameters, reactivity, and corrosivity. The
total lead content of the battery chips varied from one
percent to four percent. The slag and matte continued from
four to fifteen percent and 0.3 to 0.35 percent respectively
(see Exhibit- 2, Table 1 for a summary of the analytical
results). The lead content in these results are an order of
magnitude lower than the results reported in the Proposed Plan
as well as the RI and FS reports.

3. Page 3, Paragraph 5, Sentences 3 and 5
Same as comment number 2. In addition, the unpaved area is
reported as having a Surface lead concentration of 9,250
mg/kg. This is a misleading statement implying that the lead
content of surface soil throughout the Trust 454 property is
9,250 mg/kg. However, since the soil sample that contained
that high concentration was collected near the edge of rubber
chip pile 3, it should not be used to reflect the lead content
of Trust 454 surface soil as a whole. As our sampling results
indicate the lead content of the surface soils on Trust 454
property (SS-1 through SS-4) (See Exhibits 2, Tables 1 and 2)
varies from about 1,000 ppm in the southeast corner of the
site to 9,540 ppm near the rubber chip pile. In addition, the
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11701 BORMAN DRIVE. SUITE 340. ST. LOUIS. MISSOURI 63146
(314) 993-4599 FAX NO. (314) 993-4895

March 12, 1990

Ms. Mary Ann Croce LaPaire
Community Relations Coordinator
U.S. EPA (SPA-14)
230 South Dearborn Street
Chicago, IL 60604

XI: ML Zn4ustrle»/Taraeorp fite-Cosssents of
St. Louis Lead Reorders ("SLUT) to
Praf t F(

Dear Ms. LaFaire:

We have reviewed the Draft Feasibility Study for the Taracorp
Site in Granite City, Illinois, dated August 1989, the Addendum to
the Draft Feasibility Study Report, dated January 10, 1990, the
U.S. EPA's Proposal Plan for the NL Industries /Taracorp Site,
Granite City, Illinois, dated January 10, 1990. SLLR would like
to comment on several errors contained in these documents. Our
comments are enclosed as Attachment A. Please include these
comments in the Administrative Record.

Should you have any questions or require further information,
please do not hesitate to contact me.

Very truly yours,
DAMES £ MOORE
A Professional Limited Partnership

Neil J. Jost, P.E.
Associate

njj/ket
Enclosure
cc: Steven McAllister, Galena Industries

Jim Stack, Galena Industries
George von Stanwitz, Esq.
Donald J. Harvey, Dames t Moore

OFF.dS WORLDWIDE ( I EXHIBIT II T l



ABMSTBONG, TEASDAIJB, SCHIAPLY, DAVIS & Dicus

Hr. Brad Bradley (5HS-11)
United States Environmental
Protection Agency

August 31, 1990
Page Four

7. SLLR will be represented in these negotiations on legal
issues by:

George M. von Stanwitz, Esq.
Armstrong, Teasdale, Schlafly, Davis & Dicus
One Metropolitan Square, Suite 2600
St. Louis, Missouri 63102-2740
(314) 621-5070; and

on technical issues by:

Neal Jost
Danes ft Moore
11701 Borman Drive, Suite 340
St. Louis, .Missouri 63146
(314) 993-4599

8. SLLR's willingness to perform the remedy is conditioned
upon the receipt of the broadest release from liability
allowed by law, and a commitment by USEPA and IEPA that
the performance of the remedy satisfies all the re-
quirements of other state and federal programs which
have, or potentially have, jurisdiction over the rubber
chip pile.

We look forward to initiating negotiations on a consent
decree and promptly resolving the Issues relating to SLLR's
Involvement at this Site. If you have any questions or comments
•bout the position of SLLR, please contact me.

Ve tru

orge Mjjpir Stamwitz
St. Louis Lead Recyclers

6MS:kb

cc: Andrew R. Leeper, Esq.
Stephen E. McAllister
Heal Jost
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Mr. Brad Bradley (5HS-11)
United States Environmental
Protection Agency

August 31, 1990
Page Three

The following commitments, together with the attachments to
this letter, constitutes SLLR's Good Faith Offer for performing
portions of RD/RA which are related to SLLRs divisible
involvement at the Site:

1. SLLR is willing to excavate the rubber chip pile
r located on Trust 454 property and any soil directly

\ - • • , beneath or around the rubber chip pile impacted by the
': - . ' pile to the depth of six (6) inches, and remove such

excavated material to the NL/Taraqorp pile. -,.-,-
-j-- •-»-• .-;>. • '*. : -i; r. ^t- ,

2. As indicated previously, SLLR's involvement at the
NL/Taracorp Site is clearly divisible from the owners/
operators and generators of the NL/Taracorp pile;
therefore, SLLR proposes only to deal with that portion
of the Record of Decision which involves the rubber
chip pile. The ROD contains numerous inaccuracies
regarding the rubber chip pile and as does the RI/FS
documents drafted by ML. SLLR submitted comments to
the Proposed Plan to correct these inaccuracies. A
copy of these comments is attached as Exhibit A.

3. A Statement of Work is attached hereto as Exhibit B.
This document identifies how SLLR plans to proceed with
the Work. SLLR will develop in conjunction with USEPA
a more detailed statement of work for purposes of the
final consent decree.

4. SLLR has the technical capacity to undertake the RD/RA.
SLLR has retained Dames I Moore as its consultant for
this matter.

5. Opon acceptance of this offer, SLLR will negotiate a
financial assurance provision in the Consent Decree
providing for either a letter of credit, third-party
guarantee, a performance bond or a financial test.

6. SLLR is willing to enter into a reasonable agreement
with USEPA regarding direct oversight costs for that
portion of the response at the NL/Taracorp Site to be
conducted by SLLR.
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ABMSTBONG, TBABDALE, SCHIAFLY, DAVIS fit Dicus

Mr. Brad Bradley (5HS-11)
United States Environmental
Protection Agency

August 31, 1990
Page Two

returned to the Pile. In essence, SLLR's process was a closed
circular stream of material from the NL/Taracorp Pile back to
Taracorp in the form of product and slag. In short, SLLR reduced
the amount of waste to be remediated at the Site.

SLLR's role at the Site as a recycler supports a resolution
of its potential liability independent from the other PRPs. The
only impact on the Site caused by SLLR is the movement of waste
from the large pile to the smaller rubber chip pile and the re-
moval of lead from those wastes. As such, SLLR's involvement at
the NL/Taracorp Site is clearly divisible. SLLR is not a PRP for
the larger pile or for wastes that went into NL's or Taracorp's
process. Accordingly SLLR dO*s not face the prospect of joint
and several liability at the Site. Sea Dnited states v. Chem-
Dvne. 572 F.Supp. 802 (S.D. Ohio 1983) ("If the harm is divisible
and if there is a reasonable basis for apportionment of damages,
each defendant is liable only for the portion of harm he himself
caused." Id. at 811).

While the generators and owners/operators, whose hazardous
waste created the NL/Taracorp pile was transshipped to SLLR, are
strictly liable for the rubb** chip pile as generators, SLLR, in
a good faith effort to resolve its liability at the NL/Taracorp
Site, is prepared to assume responsibility in the first instance
for addressing the wastes located at the former SLLR facility;
.that is, address the divisible portion of the total Site which is
linked to SLLR. In general, tLLR is prepared to excavate the
rubber chip pile, combine this material with the NL/Taracorp pile

<and excavate soil beneath and around the rubber chip pile to the
depth of six (6) inches. Th* activities SLLR is prepared to
undertake are described in more detail below and in the attached

\Statement of Work.

SLLR has elected not to join the Group of generators which
'has been formed to respond to IPA's Special Notice Letter. SLLR
was erroneously listed as th«--seventeenth (17) largest generator
of the NL/Taracorp pile on the Waste-In List notwithstanding the
fact that SLLR was not a generator at all. Due to time con-
straints, the Group has not b*en willing to resolve SLLR's status
before the Group responds to the Special Notice Letter and thus,
the Group demanded a proportional financial commitment from SLLR
far in excess of SLLR's exposure.
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AJUCBTXONO, TBASDAXB, ScKXJun.Y, DAVIB & Dicus
A MhHTHMSMIP IMCLUOtMO MOFCMlOMAk CO**OMTION«

AJTD GotTKSBLOBS

Om MxraorouTAir SOCABB
ST. Louis, Mxssouu aaiO8»B7«o

(014) 6B1-SO7O

Twaoonn (ai«) e*i-»O«B s*m*» OITT. KIMOW

(314) 343-1017 avmxujm rtu. KAMA*

August 31, 1990

CBRT1PIBD KAIL
RBTURN RBCBIPT HI QUESTED

Mr. Brad Bradlay (5HS-11)
Unit«d States Environmental
Protection Agancy

230 South Daarborn Straat
Chicago, Illinoia 60604

IB: ML Induatriat/Taraeorp Bita
Granita City, Illinois
Kaaponaa to Bpaoial Motiea Lattar by Bt. Louis Laad
Haoyelara

Daar Mr. Bradlay:

Thia corraapondanca will formally ratpond to DSEPA'a Spacial
Notica Lattar datad Juna 25, 1990, on bahalf of St. Louie Laad
Racyclars ("SLLR"). Tha atataaants and commit»ant» in this lattar
ara aada only for purposat of caaking a aattlamant and do not
conatituta an adaiaaion of liability for tha ranadiation at tha
NL/Taracorp Sita CSita").

Aa axplainad in datail in BLLR'a raaponaa to tha $104 («)
raquaat, SLLR did not ganarata any waata daaignatad for tha
NL/Taracorp Sita within tha aaaning of CBRCLA. Rathar, SLLR was
hirad by Taraeorp to racycla tha pila. All of tha aatarial
handlad by SLLR originated from tha pila itaalf; thara was no
othar aourca of laad bearing materials to SLLR' a procaas other
than tha NL/Taracorp pila. SLLR' a procaas ran for approximately
one year whan it ceased becauae of Taraeorp 'a bankruptcy
proceeding.

SLLR' a process separated material from the NL/Taracorp Pila
into five components: metallic grid laad, laad oxide paate,
plastic caae material, hard rubber case material and alag and
othar trash. Material was given back to Taraeorp in three forms
pursuant to the tolling contract: metallic lead blocks (approxi-
mately 2,000 pounds each) laad oxide pasta which was returned to
Taraeorp for the production of laad products; slag and trash
materials, which were screened out of SLLR's process were



DAMES & MOORE A PROFESSIONAL LIMITED PAKTNERSHIP

EXHIBIT B

ST. LOUIS LEAD RECYCLERS' STATEMENT OF WORK

1.0 Introduction

This Statement of Work (SOW) describes in general terms the activities for remediating certain
lead-bearing materials proposed by St. Louts Lead Recyclers (SLLR) for the NL/Taracorp site
located in Granite City, Illinois.

2.0 Background

The SLLR facility operated betwcin May 1982 and March 1983 as a recycler of lead
horn the adjacent NL/Taracorp slag/battery waste pile. This waste pile was place on the
National Priorities List of Superfund Sites on June 10, 1986. The Record of Decision for the
NL/Taracorp Site was issued by USEPA IB January 1990. This ROD called for the excavation
of lead-contaminated materials and consolidation with the NL/Taracorp waste pile under an
impermeable cover. This SOW was developed using this remedy as a basis.

SLLR removed approximately 11,000 tons of material from the Taracorp/NL Industries
waste pile, and returned about 5,400 tons as unrecyclable slag, matte and trash. The remaining
5600 tons was then processed by SLLR which returned approximately 230 tons of elemental
lead and 2800 tons of lead oxide (a generic term that refers to a mixture primarily composed
of lead dioxide and lead sulfate). It is estimated that as much as 95% of the lead was removed
from the processed material.

The hard rubber chips that exited the SLLR process were accumulated over the
approximately seven (7) months of operation in a pile placed on Trust 454 property (see Figure
3). Recent measurements by a surveyor indicated that there are 3640 cubic yards of rubber
chips and 416 cubic yards of slag and matte.

3.0 Proposed Action

It is proposed to remove the rubber chip, slag, and matte waste piles from the Trust 454
property and consolidate them into the NL/Taracorp pile. The top six inches of soil wil l be
removed from underneath the rubber chip, slag, and matte waste piles including a 10-foot
buffer zone, and an area between the piles and the SLLR facility's west entrance.
Approximately 750 yd^of soil will be excavated. The excavated areas will be backfilled wi th
clean soil and reseeded. Dust control measures and air monitoring will be implemented during
the excavation to ensure worker and community health and safety.

A detailed work plan including health and safety plan will be prepared.

All construction work will be overseen by an independent engineer who will prepare of
final report.
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Mr. George Von Starawitz
Armstrong, Teasdale, Schlafly, Davis & Dicus
August 31, 1990
Page - 3 -

Should you have aay questions or require further information, please do not hesitate
to contact me.

Very truly yours,

DAMES A MOORE
A Professional Limited Partnership

Neil J. Jost
Associate

NJJ/ken
[njj/voas0828.hr]
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Mr. George Von Stanwitz
Armstrong, Teasdale, Schlafly, Davis & Dicus
August 31, 1990
Page - 2 -

Consistent with the enclosed Statement of Work we also recommend the fol lowing
modification to your draft letter to USEPA dated August 22, 1990:

We recommend adding at the end of paragraph 3 that it is estimated that up to 95% of
the lead was removed from the material taken from the NL/Taracorp pile.

We recommend modifying paragraph 6 to indicate that the top six inches of soil wi l l be
excavated and consolidated (along with the chip, matte and slag piles) with the NL/Taracorp
wastepile. It should be also noted here that although the ROD calls for excavation of any soil
(in Area 1) with a lead content above 1000 ppm, SLLR believes that for various reasons related
to limited SLLR activities at the Site (listed below) that the major source of lead in Site soils
is the former smelter operations and that SLLR's contribution to lead in soils in minimal. For
this reason removal of the top six inches of soil is a fair contribution by SLLR to the overall
remedy at the Site.

Although there are no data that we are aware of that would allow us to quantify SLLR's
contribution to the lead observed in soils, there are several reasons for concluding that SLLR's
contribution to lead in Site soils was minimal; these include:

1. Excavation of soils at the Trust 454 property (see February 22, 1990 RCRA
Closure Plan) indicates the smelter activities reached into the Trust 454 property
as evidenced by the presence of an 18-inch layer of broken battery casings, grid
lead and slag pieces found on the property. The extent of this layer of debris is
unknown. Information describing the full scope of past NL activities on what
is now Trust 454 property it unavailable.

2. We believe smelter 'fallout* or deposition resulting from airborne fugit ive or
point source emissions from the smelter and related operations contributed to
substantial surface and subsurface soil contamination at the site and in
residential areas bordering the Taracorp/NL facility; the result of over 90 years
of NL/Taracorp operations. SLLR's 'outside* activities, including transport and
sorting of the wastepile material and cleaned rubber chips, had l imi ted impact
because such activities were of very brief duration, compared to smelter
activities (one year versus 90 years of operation, respectively).

3. The lead remaining on the rubber chips in the chip pile would not be leached in
significant quantities by rail fall since the most of the teachable lead has already
been removed through SLLR's battery waste recycling process includes rigorous
contact with proprietary cleaning solutions. It is estimated that as much as 95%
of the lead from the wastepile material was removed and recycled.

For these supporting reasons, then, a restoration of the site so its pre-SLLR condition
entailing soil removal should be satisfactory to EPA that SLLR has made a substantial
contribution to countering its actions during the time of operation.
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11701 BORMAN DRIVE, SUITE 340, ST LOUIS. MISSOURI 63146
(314)993-4599 FAX NO (314)993^895

August 31, 1990

Mr. George Von Stamwitz
Armstrong, Teasdale, Schlafly, Davis ft Dicus
611 Olive Street, Suite 1900
St. Louis, MO 63101

RE: Comments •• tke Response to Special Notice Letter to
I) SEP A aid Scope of Work
D«M«t A M*ore Job N«»b»n 1»07<.003-043_____

Dear George:

Herewith are the Statement of Work and comments on the subject letter. The act iv i t i e s
described in the Statement of Work can be summarized as follows:

o Removal of the rubber chip, slag, and matte waste piles from the Trust 454
property and consolidation into the NL/Taracorp pile.

o Excavation of the top six inches of soil from underneath the rubber chip, slag,
and matte waste piles including a 10-foot buf fe r zone and area between the piles
and the SLLR facility entranceway. Replacement with clean f i l l or gravel.

o Preparation of work plans including health and safety plan.

o Air monitoring during remedial activities for worker and community health and
safety.

o Oversight of contractor and preparation of final report.

We estimate that the remedial action described above will cost approximately $84,000.

Also, per your request, we estimate that effect of SLLR's recycling activities and the
proposed remedial action will slightly decrease the overall volume of the large wastepile. We
compared estimates of the amount of recycled material to the volume of soil proposed for
excavation. Approximately 2025 yd* of lead, lead oxide and plastic were removed from the
large wastepile and recycled. This compares to approximately 750 yd* of soil to be excavated.

From Jim Stack's observations, as much as 8300 yd* of pile material (unexpended from
transport) was removed from the Taracorp pile. We believe milling and recycling reduced this
volume significantly, but it is d i f f i c u l t to quantify. The total volume of material (waste pile
and excavated soil) to be returned to the Taracorp pile under this scenario is 4810 yd3.

EXHWT



EXCAVATION EX-3
• — - p ui uj

-I = ! • ! , •• . '•
w- SYMBOLS DESCRIPTIONS

T .
Ti*«

"*
C

.1
-I
! C " f t
': f & ̂I. QZ

I
I ,-

1 i ——

r! '-1

E«•» •

CO

•

•~$

^

L
• GP

SP

CL

S8AI GSAYEL AND CanSKTD STONE (0 - 3")
* * * '

DASX (SAT UNTrOHMLT COABSZ SAND WITH SOME
BUSJ CDEABCT OOA V^T-S »

G2AT CUT (36")

^

EXCAVATION EX-4
k t — * •

SYMBOLS1 DESCRIPTIONS
•:..••.•;•.

• i

$$

vyy'

GM
SP

CL

';i
~~"*i
| 1 United Soil Classification Systei

-/ i
1 • Samples collected with clean tr

from face of excavation.

BLACK TINE SAND WITH EATTZ3Y CASING CHI?S
^ly' dia.) ON SOHTACS (0 - 2")

TSfiar BROWN SANDY Fill. CONTAINING GRAVEL
•ySIZSD CHIDES.
. HACK tmiFORKLi COABSZ -SAND VIIE SHALL
SJK45 OF TAN SAND; POSSI2LI CORE SAND.

G2AT CLAY (36")

FIGURE 1B

EXCAVATION LOGS
ST. LOUIS LEAD RECYCLERS

>QWtls Granite City, Illinois

Dames & Moor



EXCAVATION EX-1
ZlM U

a£ a
OZ <en i
0 —

1 —

2 —

3 —

4 —

• •'

•

ev>

SYMBOLS DESCRIPTIONS
MfiSk. GPj?
«£
4 •,;
£

'""*•'?

w/<

np—CSC

Not
a Soil

COB

SP

CL

i WeJJi*AXHi yiffl JM*^ AMOUNTS OF BATvCA5ZN(*G8ZP wJPdlaVr
CB>CK' SAMD AMD GRAVEL (1"-V()

BLACK BROKEN BATTERY CASINGS (#' - 6"

.

TERY (0-:

dia.)

GRAVELLY COBBLES (V* - 8" dia.) OF SLAG MIXZD
WITH DARK GRAY SANDY FILL CONTAINING
PIECES AND WIRE (18" - 36")

BRICK

TAN UNIFORMLY COARSE SAND (36" - Mt")

GRAY CLAY (<*" - *»8"}

it «

o —i

2 ——

en
•

EXCAVATION EX-2

SYMBOLS DESCRIPTIONS
*Vi

?£&:i:.|f::
.!£:•:"

'§
in

GP

SP

CL

GRAY GRAVEL AND CRUSED STONE (0-5")

DARK GRAY UNIFORMLY COARSE SAND WITH SMALL
AREAS OF TAN SAND; POSSIBLY CORE SAND FROM
NEARBY STEEL CASTING PLANT.

GRAY CLAY WITH REDDISH STREAKS (1*0")

United Soil Classification System

• Samples collected with clean trowels

from face of excavation.

FIGURE 1A

EXCAVATION LOGS

ST. LOUIS LEAD RECYCLER^^

Granite City, Illinois

Dames & Moor



Exhibit 3

Excavation Logs



TABLE 3

SUMMARY OF EXCAVATION ANALYTICAL RESULTS

Site Identification

EX1

EX1

EX1

EX1

EX2

EX2

EX2

EX3

EX3

EX3

EX4

EX 4

EX4

Denth of Samole

0"

18'

24-

36*

0"

12-

IS-

O-

12-

IS-

O-

12'

18"

Tata! Lead Concentration (

3,310

57,400

701

1,660

988

<11.4

50.9

8,880

15,000

<17.2

2,200 (1,750)

1,220

11.9

Notec

img/kg » ppm
( ) » duplicate



TABLE 2

ORGANIC RESULTS • WASTE CHARACTERIZATION (TCLP)
(continued)

Sample Concentration fPPBI
MP-1 SP-1 BC-3

Parameter____ (5607) (5809^ (5813^

Volatile Compounds

Acryloaitrile ND ND ND
Benzene ND 10.85 ND
Carbon Diiulfide ND ND ND
Carboa Tetrachloride ND ND ND
Cklorobenzene - ND ND ND
Cklorofom ND 4.21 ND
1^-Dicaloroeihane ND ND ND
1,1-Dichloroethylene ND ND ND
Isobntanol ND ND ND
Metbyleae Cbloride 12.74 14.93 3.49
Methyl ethyl ketoae ND ND ND
1,1,1.2-Tetracaioroethane ND ND ND
1,1,2,2-Tetracbloroethane ND ND ND
Tetrachloroetbylene 1.93 5.55 ND
Toluene 25.47 55.94 4.42
1.1.1-Trichloroethane ND ND ND
1.1.2-Trichloroethane ND ND ND
Trichloroethylene ND 3.93 ND
Vinyl Cbloride ND ND ND

NOTE;

ND » Net Detected



TABLE 2

ORGANIC RESULTS - WASTE PILE CHARACTERIZATION (TCLP)

S«mal« Concentration

Parameter
MP-1 SP-1

flerbieides*

2,4-Dichlorophozyacetic
Acid (2,4-D)

2,4,5-TP Silver

LUdtne
Eadria
Methozychlor
Toxapheae
Cblordaae
Heptacblor

<0.17

<0.043

<0.003
<0.028
<0.153
<0.357
<0.071
0.025

<0.17

O.043

<0.003
O.028
2.9
<0357
<0.071
0.008

BC-3

<0.17

<0.043

<0.003
<0.028
<0.153
<OJ57
<0.071
0.013

Bis(2.cbloroctbyl)etber ND ND ND
CresoU<and cresylic acid) ND ND ND
1.2-Dicblorobeazene ND ND ND
1,4-Dicblorobenzene ND ND ND
2,4-Diahrotolueae ND ND ND
Hezaeblorobenzene ND ND ND
Hezacblorobutadieae ND ND ND
Hezacbloroetbaae ND ND ND
Nitrobenzene ND ND ND
Pentacbloropbeaol ND ND ND
Pbenol ND ND ND
Pyridine ND ND ND
23.4,6-Tetracbloropbenol ND ND ND
2.4.5-Trichlorophenol ND ND ND
2.4.6-Trichlorophenol ND ND ND

NOTE
1 Herbicides could not be run using TCLP protocol due to significant interferences.
Therefore, herbicide concentrations are reported on EP Tozicity eztractions.

ND - N«t Dtttcttd
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PRP COMMITTEE FOR THE NL INDUSTRIES/TARACORP SITE

Contact:

Ownit P. itit
Sidlrr 4 *u«tin
Orw firtt ittiorwi
Suit* 5400
Oilcat*. u 60*03

August 31, 1990

Brad Bradlay (5HS-11)
Unitad Stataa Environmental
Protection Agency

230 South Daarborn Street
Chicago, IL 60604

Re: NL Industries/Taraeorp Sita. Granite Citv. IL

Oaar Mr. Bradlay:

I. Introduction.

This correspondence conatitutaa tha good faith offar of
tha partiea idantifiad in Exhibit A in raaponsa to tha Spacial
Notiea Latter issued by tha Unitad statas Environmental
Protaction Agancy ("U.S. EPA") for tha NL Induatriaa/Taracorp
Suparfund Sita in Granita City, Illinois. In making tha offar,
tha partiaa axprass thair villingnass to conduct an RD/RA. Tha
offar is made without any adaission of fact or liability by any
of tha partiaa listad in Exhibit A, and aach party raaarvas all
rights it aay hava at law or in aquity to maintain or dafand
against any claim or demand vhatsoavar concarning tha Granita
City aita and aurrounding araa. In addition to this
corraapondanca (which aummarizea tha offar, raaponda to and
coamants on cartain aapacts of tha Spacial Notiea Lattar, Racord
of Oaciaion, and Scopa of Work, and diacuaaaa mattara collataral
to tha offar), tha good faith offar conaists of tha following
docuaantsi

• Exhibit A, a liat of partiaa who ara participating in
this good faith offar.

• Exhibit B, a critiquax>f U.S. EFA's usa of tha
Intagratad Uptaka/Biokinatic Modal aa discussad in
Appandix B of Attaehmant I to tha Spacial Notiea
Lattar. This documant constitutaa a portion of our
alaaant by alamant raaponaa to tha agancy's Racord of
Oacision.
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• Exhibit C, a revised Scop* of Work, which serves as our
element by element response to the agency's Scop* of
Work and a description of th* work plan.

• Exhibit D, comments and, where appropriate, proposed
revisions to the Model Consent Deere*. This exhibit
incorporates our willingness to reimburse U.S. EPA for
oversight costs as set forth in CERCLA and our position
on release from liability and reopeners to liability.

II. Parties participating in this good faith offer.

Over the course of recent months, U.S. EPA has
identified as potentially responsible parties 362 vendors or
customers of the facility operated by ML Industries and Taracorp
for th* b*tt*r part of this century. Th* parties fashioning this
offer are a subset of the 362 identified by th* agency. Pl*as*
not* that th* list of parties to this offer does not includ* ML
Industries. The parties to this offer and NL Industries hav*
settled neither th*ir potential differences about sharing costs
incurred in cleaning th* sm*lt*r ML Industries owned and operated
for half -of this century nor th* form a good faith offer should
take. Cons*qu*ntly, w*z hav* not b**n abl* to form a group which
includes NL Industries. Nevertheless, w* are aware that NL
Industrie* is also making an offer to U.S. EPA. While w* hav*
been apprised of th* general outline of the offer during
negotiations, w* ar* not privy to its final form, w* assum*
U.S. EPA would pr*f*r that th* parties participate in a common
effort and will continu* to push th* parties in that direction.

1 w* ar* awar* that th* smelter was operated for a few years by
Taracorp. W* understand that Taracorp has been subject to a
bankruptcy proceeding and that NL Industries and Taracorp hav*
entered into a settlement in which NL Industries may have agreed
to indemnify Taracorp for any claims resulting out of the conduct
of certain raspons* activities at th* sit*. Sine* NL Industries
ran th* facility for a substantial portion of its operations and
Taracorp has not actively participated in response activities to
date, for th* present, we regard.NL Industries as the principal
party with which we must settle our disputes about the propriety
of requiring customers to clean up a business run by a viable
operator. Nevertheless, we waive no rights against Taracorp.

2 Th* term Nw*N as used throughout this letter refers to th*
parties to this offer.
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However, until wa raach agreement, our offar must ramain
contingant on the inclusion of ML Industrias in tha final consant
dacraa.

As cartain partias to this offar notad to U.S. EPA
during tha pariod bafora issuanca of tha Spacial Notica Letter,
it is difficult to focus tha attantion of idantifiad potantially
responsibla partias until aftar racaipt of tha Spacial Notica
Lattar. Whan tha list is as axpansiva as that issuad by U.S.
EPA, it invariably includas many partias who hava not praviously
participated in tha Suparfund procass and who must take tima to
dataraina tha nature of thair liability and tha appropriata maans
for participating in tha procass.

This sita was no axcaption. Bafora racaipt of tha
Spacial Notica Lattar, a small nuclaus of partias worked to unita
a largar numbar into a cohaaiva group, but prograss waa slow.
Sines racaipt of tha lattar, a sita group has baan formad and a
mathod for funding tha group's activities has baan implamantad.
Because wa wara not askad to participata in tha RI/FS at tha
sita, our afforts in tha aarly months (baginning shortly aftar
racaipt of tha initial notification frost U.S. EPA in Dacambar,
1989 that smaltar customers had baan idantifiad as potantially
responsible partias) nacassarily focused on simply understanding
thfc history of interaction between ML Industries and Taracorp on
one. hand, and tha U.S. SPA on tha other, and obtaining and
analyzing technical documents. Tha group than turned its
attention to responding to tha Special Notica Lattar. While tha
Special Notica Lattar brought a largar numbar of partias into tha
fold, a cartain amount of tima was necessary to apprise those
partias that wara not familiar with tha Suparfund program how tha
system creetad by tha Comprehensive Environmental Response,
Compensation, and Liability Act ("CERCLA"), 42 U.S.C. S 9601 si
aifl., functions. Additional tima was required for tha group to
raach consensus regarding what it would be willing to do. Sixty
days is not much tima for a large group of partias to perform
these tasks and raach agreement about serious decisions regarding
response activities. While more tima would hava been fruitful in
responding to tha agency's request, we hava decided not to
request it at this juncture because we believe the offer set
forth in this correspondence is sufficiently detailed for tha
agency to continue negotiations w_ith tha group with confidence
and assurance that a settlement can be reached within the 120-
day moratorium period required under CERCLA S 122(e).
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IZZ. Summary of taa good faith offar.
A. Outlina of propoaad raaadial aetivitiaa.

Wa axpact that U.S. EPA will focus its attantion on tha
Racord of Dacision and accompanying Scopa of Work to datarmina
which of tha taaks wa hava agraad to par form. Wa rafar you to
Exhibit c for our ravisad Scopa of Work, with ona axcaption, wa
hava ganarally axpraasad a willingnaas to parfora all tha
idantifiad tasks. Wa hava discussad that axcaption balov.
First, howavar, wa would lika to addrass minor diffarancas.
Cartain tasks involva improvamants to land currantly ownad by
Taracorp and Trust 454 for tha banafit of St. Louis Laad
Racyclars. For instanca, tha Scopa of Work raquiras that partias
construct a fanca around tha Taracorp proparty. Sinca Taracorp
continuas to own and oparata a businass on tha proparty and will
racaiva a banafit froa tha fanca, Taracorp should construct its
own fanca. Similarly, rasponsa activitias at tha aita ownad by
Trust 454 will diractly banafit that proparty and should ba
undartakan by tha proparty ovnars.

Wa turn than to tha araa whara our offar diffars fi
tha Racord of Dacision and Scopa of Work. In its Racord of
Dacisiortr U.S. EPA raquiras that tha raaadial action lowar tha
soil cortcantration of laad in raaidantial naighborhoods to no
graatar than 500 ppa. Wa hava proposad a claanup laval of no
graatar than 1,000 ppa with a lowar laval to bo choaan, if
nacassary, basad on thai raault of sita data gatharad spacifically
to dataraina tha risk, if any, posad by soil laad
concantrations. Tha data wa proposa to gathar is vary similar
to that U.S. EPA proposad to gathar through tha tasks sat forth
in its Racord of Dacision. To dataraina tha impact of currant
soil laad lavals on tha affactad population, wa propoaa a haalth
assaasaant survay as sat forth in tha modifiad Scopa of Work.

3 Wa nota that tha Group has comaittad to claan to a laval of
1,000 avan if tha atudy indicatas that a highar laval is
warrantad. Tha Group has dacidad to offar this claanup laval in
tha spirit of compromisa and in racognition of tha fact that tha
agancy will want to follow its guidanca whan usad in combination
with appropriata aita factors. .Whatavar tha lagal status of tha
agancy'a guidanca undar principlas of administrativa law, a 1,000
ppa laval doaa fall within tha ranga racoaaandad in tha guidanca.
Whila tha guidanca also providas tha agancy with tha discration
to sat highar lavals, wa baliava that of faring a laval within tha
ranga aat in tha guidanca will halp daaonatrata our good faith in
addrass ing tha claanup of this sita and assuring that tha araa is
randarad safa.
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Generally, vm propose to identify the population whose blood
should be sampled to develop a statistically significant database
and'collect and analyze the samples. As necessary to correlate
blood levels with existing conditions in the nearby environment,
the survey would include, the collection of soil samples, house
dust samples, and other relevant data (for example, the presence
of leaded paint) at the homes of children whose blood has been
sampled and analyzed. The survey should demonstrate whether lead
in soil has created an unacceptable health risk in the area of
the Granite City smelter and will provide a means to determine
the level of cleanup necessary to eliminate any unacceptable
risk.

We further propose that we and the agency use the
results of the survey to determine what soil cleanup level is
warranted. As noted, we are willing to clean to the upper range
of U.S. EFA's guidance document even if the analysis indicate*
that a higher level may be warranted. The data would be used to
determine only whether a cleanup level of less than 1,000 ppm may
be appropriate. The reasons for our departure from the Record of
Decision are the subject of the attachments to this letter, but
we will summarize those reasons in the following overview.

;. U.S. EPA states in'its Record of Decision that its
choice df 500 ppm lead concentrations in soil as a trigger for
soil cleanup is based on a guidance document and Appendix B to
the Record of Decision. Nothing else in the record directly
addresses the quantitative relationship between lead soil levels
at the Granite City site and potential blood lead levels in the
surrounding populace, ta* recognized indicator of an adverse
health impact. We recognize it can be difficult to determine
what level of cleanup is appropriate to reduce blood levels. The
scientific community has yet to agree on the threshold level for
lead and is having difficulty determining what it should b«.
Worries about the health of children have driven acceptable
exposure levels down, and the past few years have seen
increasingly stringent requirements for soil cleanup. That risk
may exist, however, begs the question of what level of cleanup is
appropriate to reduce or eliminate the risk. In light of the
recent withdrawal of the reference dose for lead, the agency
claims it has been left with little guidance for setting limits.
In response, the agency has issued a guidance document stating
that the appropriate level for soil cleanup should probably lie
within the 500 to 1,000 ppm range.
The guidance specifically states that the entire range is
protective in residential soil. It also states that variances
from the guidance may be justified in either direction based on

GC 106933

N.



Brmd Bradley
August 31, 1990
Pag* 6

site-dependent characteristics, but the guidance is silent about
what characteristics should be considered.

Unfortunately, Region V has not used the guidance
document as the guidance itself requires. The document does not
support the proposition advanced by U.S. EPA both prior to and
after the consent period on the proposed Record of Decision that
500 ppm is the preferred level in a residential area. As noted,
the guidance document specifically states that the 500 to 1,000
ppm range is considered protective in residential areas. The
guidance document has not been superseded. Thus, choosing a
level at the lover end of the spectrum simply because the agency
is addressing the cleanup of residential soil is inappropriate.
The agency discusses the presumed bioavailability of smelter lead
as another reason for selecting a value at the lover end of the
spectrum, yet the guidance on which the agency's position depends
expressly states that the agency has not developed a position on
the role bioavailability of lead should play in determining
cleanup levels.

U.S. EFA's response to comments regarding the agency's
stated reliance on the guidance documents were, to say the least,
interesting. Apparently recognizing the weakness of its record,

4 As noted in comments previously submitted to the proposed
Record of Decision, the use of a guidance document without
consideration of other relevant factors constitutes improper rule
maJting. It is no surprise, then, that OSWER Directive S935S.4-
02, Interim Guidance on Establishing Soil Lead Cleanup Levels at
Superfund Sites, requires U.S. EPA to consider site-specific
criteria.
9 U.S. EPA's claim that the 500 ppm standard is justified by the
fact the cleanup standard addresses residential soils differs
remarkably from an explanation provided to one of us by an OSWER-
Guidance and Oversight Branch representative, who stated that the
agency's decisions on choosing a level within the range should be
influenced not by whether the standard vill address residential
soil, but rather by the nature of the neighborhood around the
residences. According to that contact, if the neighborhood lies
within a broader industrial or inner city area, a higher standard
may be appropriate; if in a rural setting, a lover setting may be
appropriate. In the present case, the higher standard would be
appropriate if one accepts this interpretation of the guidance.
Also, the agency's discussion of bioavailability assumes that any
measure of bioavailability of the lead at the Granite city site
would show that it is high. No such measurement has been
conducted.
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the agency dacidad to axpand the factors it claimed to rely on in
reaching its decision. As the Record of Decision and its
appendices specifically indicate, the agency relied on the use of
the Integrated Uptake/Biokinetic Model to choose a cleanup level
at the low end of the 500 to 1,000 ppm range. We note that the
U.S. EPA modeling appended to its Record of Decision was not made
available by U.S. EPA during the comment period.

Exhibit B sets forth an extensive critique of U.S.
EFA's modeling efforts. The critique explains in detail the
usefulness of modeling, as well as its shortcomings where
relationships between model parameters are uncertain or relevant
data is lacking. In particular, the critique demonstrates that
U.S. EPA's choices of default factors (factors which substitute
presumed values for site-specific measurements where the latter
have not been taken) do not reflect probable conditions at the
Granite City site and are not based on applicable data recognized
by U.S. EPA. When appropriate values are used, the model's
determination of the health impact of soils at 1,000 ppm lead
does not exceed, indeed does not come near, those considered
detrimental to human health in Appendix B of Attachment I to the
Special Notice Letter. Thus, Appendix B does not support the
agency's choice of a 500 ppm level.

' '/ We have legitimate reesons for focusing on cleanup
levels. Congress has mandated that cost-effectiveness be
addressed as a factor in remedy selection. 42 U.S.C. $ 9621.
However, U.S. EPA's analysis did not adequately address cost-
effectiveness in its Record of Decision. The agency never
considered whether an incremental gain, if any, in health
benefits is justified by the increased cost. Discussion of such
issues is often relatively difficult since all models which
attempt to correlate health effects of lead in soil will probably
show that more stringent cleanup levels result in some reduction
in blood lead levels. The issue, however, is whether a given
reduction in soil levels leads to a perceptible health benefit,
not whether a negligible reduction in blood levels will occur
whatever the expense. Exhibit B indicates that the marginal

' U.S. EPA's entire analysis was presented the following single
sentence:

The selected remedy is implementable and provides the
elimination of direct contact with and inhalation of soils
and waste materials contaminated with leed at concentrations
above levels which may present a risk to public health in a
comparable or smaller time frame and cost than other
alternatives which achieve this goal.
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improvement in blood levels traceable to reducing soil lead from
1,000 ppB to 500 ppm is negligible. Exhibit B uses currently
accepted data; U.S. EPA in its Record of Decision depends on
outdated information for setting dafault valuas. Exhibit B also
usas data froa vitas similar to Granita City to calibrate U.S.
EPA's modal; U.S. EPA's modal doas not.

Oaspita tha fact that Exhibit B requires the conclusion
that a 1,000 ppm level is adequate, we are willing to stake the
results of our critique on real data to be gathered through the
proposed health survey assessment. In fashioning our offer, we
have relied on several statements made by U.S. EPA in its Record
of Decision and accompanying documents. We noted that the agency
believed the best approach to determine clean up levels was to
use the Integrated Uptake/Biokinetic Model and that U.S. EPA had
specifically adopted ISug/dl as the action level for elevated
blood lead concentrations. We further noted that the agency
considered a distribution in which about 8.4% of the blood lead
levels exceeded the action levels to be sufficiently protective:
of human health and the environment. Finally, we noted that
moving the predicted percentage of children with blood lead
levels in excess of ISug/dl from 34.3% to 8.4% (a difference of
about 26%) apparently justified, in the agency's judgment, an
increase-in expense from $«.8 million to $28.5 million (an
incraasa'vof about $22 million).

In suggesting that a blood lead study be performed, the
agency also stated that the study could be used to "determine
exactly which areas must excavated and to what depth.*
Accordingly, U.S. ZPA views the model as a useful working tool
for determining cleanup levels. We note the guidance document
states x "Blood-lead testing should not be used as the sole
criterion for evaluating tarn need for long-term remedial action
at sites that do not already have an extensive, long-term blood-
lead data base." We do not propose that the blood-lead tests
serve as the sole criterion. Rather, the tests are one of
several criteria necessary for reaching a final cleanup level,
including U.S. EPA's guidance document. Like U.S. EPA's
proposal, ours will assure that the chosen cleanup lies within
the range recommended by the guidance document irrespective of
the outcome of the study and will be protective of human health
and the environment.

U.S. EPA expressed concerns in its comments that the
continuing presence of lead at the site dictates against further
study and in favor of action. U.S. EPA had hoped that the
planned blood lead study would be completed in the summer of
1990, but we have learned that the study cannot occur until next
yaar. We are disappointed that the opportunity for conducting
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the study this y«ar has passad. In any event, our proposal,
consistant with tha agency's concarns, will nova work forward
without dalay. Many of tha tasks required in tha Record of
Decision would be implemented immediately, and a generic work
plan for residential cleanup can be developed now and implemented
immediately on completion of tha blood-lead study and tha
analysis of its results. We do not contemplate that tha survey
will result in substantial delay of the final cleanup.
Furthermore, if tha survey determines that less cleanup than sat
forth in the Record of Decision is appropriate, tha cleanup
schedule will be shorter than originally envisioned. Tha short-
term risks due to disturbance of lead-bearing soils, entrainmant
into tha air, and radaposition in the neighborhood, as well as
the considerable risk to local children and other residents from
the substantial increase in traffic from earth-moving equipment
during the course of remedial activities, will be greatly reduced
if cleanup of fever areas is necessary.

B. Use of tae site-specific data to determine a fiaal
cleanup level.
Tha primary problem with using modeling to draw valid

conclusions about tha appropriate soil cleanup level is tha lack
of site-'specif ic data which ona can use to check assumptions
about the health impact of lead in soils in tha Granite City
area. Our proposal offers a methodology both for determining

7 This concern is apparently shared by U.S. EPA. In tha soil
lead cleanup guidance, tha agency states:

in ona case, a biokinetic uptake model developed by tha
Of flea of Air Quality Planning and Standards was used for a
site-specific risk assessment. This approach was reviewed
and approved by Headquarters for use at the site, based on
tha adequacy of data (due to continuing CDC studies
conducted over many years). These data included all
children's blood-lead levels collected over a period of
several years, as wall as family socio-economic status,
dietary conditions, conditions of homes and extensive
environmental lead data, alio collected over several years.
This amount of data allowed tha Agency to use tha modal
without tha need for extensive default values. Use of tha
modal thus allowed a more precise calculation of tha level
of cleanup needed to reduce tha risk to children based on
tha amount of contamination from all sources, and the effect
of contamination on blood-lead levels of children.

(continued...)
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whathar there haa baan an impact on human haalth and tha
environment and for reaching a consanaua about an appropriata
claanup laval. Wa accomplish this by performing a haalth
asseaament survay to aliminata tha ahortcoaings manifast in U.S.
EFA's usa of tha Intagratad Uptaka/Biokinatic Modal and provida
assuranca that tha factors usad in our Exhibit B remain accurata
rapraaantations of raality in tha Granita City araa.

Wa racogniza that choosing tha appropriata claanup
standard is not aasy. Hovavar, tha offar is without risk to tha
agancy in that it achiavaa a claanup within tha ranga auggastad
by agancy guidanca. Partias that sign tha consant dacraa ara
bound at tha vary laaat to parform a claanup. Only data which
favors a mora stringant claanup will affact tha ultimata daeision
on tha claanup laval. our mathodology will parmit a cost-
affactiva raaady protactiva of human haalth and tha •nvironmant
to ba salactad from tha 500 to 1,000 ppm ranga.

To aat a claanup laval, wa would usa tha blood laad
data in tha following mannar. First, wa would datarmina what
portion of tha targat population exhibited blood laad 1avals io
axcass of 13 Mg/dl. if tha parcantaga was 8.4% or lass, wa would
asauma that U.S. EPA's parformanca critaria for blood laad lavals
hava baan mat and parform tha claanup to tha 1,000 ppa laval. It
the percentage axcaadad t.4%, wa would than usa various linaar
ragrassion tools and additional anvironmantal assassmant data to
datarmina tha appropriata: claanup. Tha first stap in tha
determination would consist of using multiple linear regressions
based on tha data gathered in the health assessment survey to
determine which anvironmantal lead aourcas are the major
contributors to blood lead. Then, a regression analysis would ba
performed to determine the relationship between soil lead and
blood lead. To provide U.S. EPA with data to evaluate our result
in light of the agency's Record of Decision, we also propose to
confirm the results using the Integrated Uptake/Biokinetic Model
(substituting real data values for default factors) and compare
the results with those obtained through the linear ragrassion
analyses.

Our propoaal for confirming tha regression analyaes by
using the Integrated Uptake/Biokinetic Model raquiras agreement

7 (...continued)

The study we propose will collect the data necessary to reduce
dependence on default values, the type of dependence which led
the agancy astray in its usa of the model for the Granite City
araa. GC 106938
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on the factors to be inserted in the modal. As notad in Exhibit
B, U.S. EPA ussd valuss with which we taJca issus. We aasuas that
wa and U.S. EPA can raach agreeaent on tha appropriata valuas to
ba insartad in tha nodal basad on analysis of tha haalth
assessment survay data.

Wa also proposa a factor to take into account that our
study may demonstrate that a significant portion of tha laad
likely to ba ingastad in tha araa will not originata froa tha
soil. AS Exhibit B notes, for axaapla, U.S. EPA failad to taJea
into account othar significant sourcas like paint. Wa cannot
control othar sourcas and should not ba raquirad to addrass
contamination unralatad to tha smaltar itself, in particular,
whara othar fixas would ba considarably mora cost-affactiva or
will occur in tha natural coursa of tima. If laad paint, for
example, is tha major causa of tha problaa, tha bast solution is
to addrass tha paint. Wa ars not waddad to any particular factor
as long as tha factor finally chosan fairly raflacts tha
contribution of soil laad to blood laad lavals and tha haalth
banafit to ba gainad by parforaing claanup to a particular laval.

To choosa a factor which recognizes tha multipla
sourcas of laad, wa proposa tha following mathodology. Tha
studias.'wa parfora will allow us to calculate tha parcantaga of
total blood laad lavals rasulting froa soil laad. Historical
data providing tha rang* of blood laad lavals implicit in tha
Intagratad Uptaka/Biokinatic Modal providas a aachanisa to
dataraina what parcantaga of blood laad lavals lia abova a chosan
standard, as daaonatratad by U.S. EPA's usa of tha aodal in its
Racord of Dacision. Wa would accapt a claanup laval which
raducas that fraction of tha axcass ovar tha targat laval for
which soil is rasponsibla. This suggaatad soil laad factor would
explicitly take into account what U.S. EPA prasuaad in its
analysis. Tha agency-stated that an 8.4% rats of excess blood
levels was appropriate since tha agency expected that
contributions of othar laad sources would also decrease. Our
methodology would provide an objective standard by which to
measure the relative contribution of each source. Once we have
obtained tha appropriata claanup level, we will compare it to
U.S. EPA's guidance document. If tha laad level is above 1,000
ppa, we will nevertheless clean tha soils to the 1,000 ppa level.
If the level is below 1,000 ppa, .we will clean to tha calculated
level or to 500 ppa, whichever is greater.

In suaaary, we believe our proposal specifically
addresses all of tha major concerns U.S. EPA raised in its
comments to its Record of Decision regarding use of soil cleanup
levels exceeding 500 ppa and provides a scientifically
justifiable basis for setting a cleanup laval without delay and
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in a manner which protects human health and the environment. We
are willing to negotiate with U.S. EFA a consent decree which
will ••body these principles.

c. Financial willingness and ability to perform.
By making this offer, we express a willingness to

perform the RD/RA as we have proposed. Regarding the financial
ability of the parties to this offer to finance the RD/RA, the
parties include among their number major corporations listed on
national stock exchanges. Annual reports or other security
filings for these companies will be made available on request.
The group also includes smaller companies which are not capable
of financing the offer without the cooperation of the parties
referenced above. In light of the involvement of other large
corporations, however, this factor should not affect performance
of the remedy. Also, we note the Consent Decree proposes
financial security.

0. •election of a contractor.
.'• While many of us have staffs capable of conducting

port ions''.of the RD/RA, we intend to vest control of site
activities in the hands of a competent environmental consultant
who would be commissioned to undertake the proposed RD/RA in
conjunction with other contractors suggestsd by the consultant
and approved by us. The protocol we propose for selecting the
consultant, which has been used by some of us at another lead
smelter site, is as follows:

• • Use a pre-bid qualification procedure to create a
list of contractors to whom bid packages will be
forwarded:

• Determine which contractors have experience
with RD/RAs for lead smelter sitss or other
sites where lead is present

• Consider the industry reputation of
contractors capable of performing the RD/RA

• Consider specific recommendations from former
and current clients of prospective
contractors

Submit bid packages to listed contractors
soliciting information on the following:

OC 106940
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• Costs for individual tasks

• A schedule for completion of the tasks

• Qualifications to perform the RO/RA
• Resumes for the team assigned to the RO/RA

• Review the bids according to a predetermined
evaluation plan and select a contractor

• Obtain any necessary agency approval

XV. Matters vhieh the parties to this offer have net had the
opportunity to adequately address.

Several collateral issues are suggested by the
attachments to the Record of Decision apart from concerns about
the extent of the remedy. Given the tight schedule to consider
central issues, we have not had the opportunity to fully conside
the following matters.

A. fit Miniala parties.
/.

»

He have addressed issues which normally arise with
respect to dft ainiaia parties pursuant to 42 U.S.C. $ 9622(g),
such as the parameters for inclusion in a dA ninimis subgroup an
premiums for releases. A subcommittee has been formed to
finalize a plan and options are being considered, we believe an
acceptable arrangement can be reached within the time frame of
negotiating a final consent decree. We note, however, that only
a fraction of entities likely to be included within the category
have joined our group to date. Accordingly, it will be difficul
to determine the likely success of our efforts until an offer is
disseminated and considered by interested parties.

B. Agency allocation.
He have not yet addressed two concerns regarding

allocation among those identified by U.S. EPA as potentially
responsible parties. The first issue concerns allocation of
costs between the site owner/operators and their former
customers. The offer remains contingent on an interim
settlement. Nevertheless, we are confident that the parties can
reach at the very least an interim funding agreement reasonable
under the circumstances which will permit all parties to
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cooperate in remedial activities at the sita pursuant to a
consent dscrss.

The second issus concarns th« allocation assigns* by
U.S. EPA for sasltsr customsrs and vendors. Because ths partis:
havs been focusing thair afforts on organizing and reaching
consensus on a good faith of far, thay havs not had ths tias or
opportunity to rsvisv ths documentation on which U.S. EPA's
custoasr list is bassd. Accordingly, this offsr is also
contingsnt on thsss partias rsaching agrasasnt on appropriats
allocation of costs. In this contaxt thara ara a numbsr of
issuss to considsr. We nots that tha documents examined by U.S
EPA or its contractors covsr a relatively insubstantial psriod <
tims during which ths sasltsr opsratsd. Thus, ths docuasnts do
not tsJcs into account all customers or vendors which asy havs
ussd ths sits,.and ths psresntagss rsflsct only ths rslativs us<
of ths sits by customers or vendors during ths psriod covered b-
ths documents, and thsn only to ths extent that ths docuasnts a;
coaplsts for that psriod. It may bs necessary for ths agsney ti
notify other parties of thsir potential liability if thsy ars
identified as using ths sits at psriods for which docuasnts do
not exist. Furthermore, asny of the customers and vendors
currently identified by U.S. EPA as potentially responsibls
parties wsrs not custoasrs or vsndors for many years during vhii
it -operated. Accordingly, any percentage scheme may havs to bs
adjustsd to account for ths potsntial inequity of extrapolating
to years for which records ars not available.

Ws havs formsd an allocation coaaittss which has bsgui
work to addrsss thsss issuss. With appropriats coopsration on
ths part of ths agsney in obtaining copiss of documents, ws
bslisvs our tasks can bs completed in a timely matter as
nscssssry to fashion a Conssnt Dscrss.

V. Conclusion.
U.S. EPA has requested that parties making an offsr

provids a contact psrson for futurs negotiations. Ws havs
crsatsd a tsaa for negotiations and request that you channsl ai:
contacts regarding the site to counsel for Johnson Controls,
Inc.:

Dennis P. Reis, Esq.
Sidlsy 6 Austin
Ons First National Plaza
Suits 5400
Chicago, IL 60603
(312) 853-2659 GC 106942
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We look forward to your cooperation in rBaching a good
faith settlement.

YSuJ

fc
urs very truly,

Dennis P. Reis

DPRljdt

Enclosures
cc: Steven Siagvl

Partiss listed on Exhibit A
Site PRP Group
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good candidate for ust in predicting the reductions in tht blood lead

concentration of children living ntar lead point sources that will result from

sp«ci£itd reductions in air. soil/dust or dietary lead exposure.

When actual data for the four sites are applied in the model, the results

indicate that air lead concentrations are a minor contributor to blood lead

concentrations. The percentage of total exposure which is represented by the

inhalation pathway ranges from 0.2% at Kellogg, 4.0% at Toronto, 5.2% at

Herculaneum to 8.6% at Helena. These percentages reflect the contribution due

to lead in ancient air relative to the total exposure to lead from all

pathways. Thus, the percentage will increase as air concentrations increase;

but the percentage will decrease when exposures from other pathways increase.

Once the 1.5 ug/m' standard is attained at each site the maximum

percentage contribution from inhalation would be 3.5%.

for the sites included in this study, the model predicts that reductions

of 1 ug/m' in ambient air lead concentrations (the maximum reduction in

the standard proposed by the EPA) would yield reductions in blood lead

concentrations of an average of 0.34 ug/dl (range 0.2 to 0.5 ug/dl).

In short. EPA's uptake/biokinetic model, as adjusted and evaluated in this

study, shows that a reduction of the National Ambient Air Quality Standard for

lead from the present l.S ug/m1 concentration would have no meaningful

effect on children's blood lead concentrations. The modal also shows that

soil and hotiM dust art far and away the dominant influence on children's

blood concentrations at the four sites.

GC 106*44
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day by two year old children. Table 1 presents tha ?. C,, and A, values

usad in the tvaluation. In addition. Table 1 indicates qualitatively the

level of confidence associated with each of the f. C,, and A, values.

To apply the uptake/biokinetic model to a specific site, a set of

environatntal lead concentrations [Pb], must be defined for that site. The

four environmental concentrations which make up the set of [Pb]( required by

the model include: 1) Outdoor air lead (pg/in1); 2) Indoor air lead

(ug/m1); 3) Street dust/soil lead (ppm); and 4) Indoor dust lead (ppo).

Outdoor air lead and soil/street dust lead wtre measured at all of the sites

included in this evaluation. Some of the sites had indoor dust lead

measurements while none of the sites had data on indoor air lead. For this

evaluation, indoor air lead was estimated as 0.3 times outdoor air lead as was

done by E?A.' Additionally, where no indoor dust measurements were readily

available, the indoor dust lead concentration was assumed to be equivalent to

the outdoor concentration. Appendix A describes the ambient lead

concentration data which war* available for the five study data sets.

GC 1°6949
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TABLE 1

TRANSFORMATION. ABSORPTION. AND CONSUMPTION PARAMETERS
USED IN THE MODEL EVALUATIONS

Farantttr

C.

Timt Sptnt Outdoors (hrs/day)

Velum* of Air Respired (m'/day)

Natural Lead. Indiraet
Atir.c«phtric (ug/day)

Liad froT Soldtr (pg/day)

Laad from Drinking u*ttr(ug/day)

Atmosphtric L«ad Ingested With

EPA Provided Valuts
Rang*

2-4

4-5

2.4

10.0

1.2

10.3

Quality

Good

Good

fair

Fair

Poor

Fair
Food (ug/day)

Lead from Undetermined Sources 1.2
Ingested With Food (mg/day)

Amount of Dirt/Dust Ingtsttd (mg/day) 100*

Fair

Poor

Al
Deposition/Absorption in Lungs

Absorption in Gut (%)

Dirt Ltad Absorption (X)

42-53

30

Fair

Good

Good

Transformation of Ltad Uptake to
Blood Lead (ug/dl/ug/day)

0.4 Good

In Dteaabtr 1916, EPA was suggesting that this value bt inertasad to 200
mg/day.

In Dteambar 1986. EPA was suggtsting that this value's rangt bt inertastd
to 45-75%

GC 104930



2.0 MODE! EVALUATION

Tht first sttp in tht tvaluation was applying tha uptakt/biokinttic modal

using ths EPA providtd dtfault valuas for T; A, and C, (Tablt 1). Tht

mtasurtd data sats for aach of tha four sitas art daaeribtd in Apptndix A.

Tht rtsults of applying tha modal to tha East Htltna data art prasantad in

figurt 1 as an txaicpla. Thara ara two faaturas axhibitad in Figura 1 which

wart found consistantly among tha diffarant sitas whan tha EPA dtfault valuas

wart usad: 1) tha modal ovarpradictad obaarvtd blood Itad; and 2) dirt

ingastion contributad a larga majority of tha laad uptakt.

Ntxt. tht abovt tast was rapaatad using 200 ug/day for amount of dirt

ingtsttd and 45-75% absorption in tha lungs as suggasttd by EPA in Dacaabtr,

19S6. Tha rasults of using 100 mg/day and 200 mg/day for amount of dirt

ingtsttd ara coaiparad in Figurt 2. A 1:1 ratio lina for parfact corralation

has btan addad to Figurt 2 for aasa of rafaranca. From Figura 2 it can ba

aatn that tha ovtrpradiction was worst whan tha 200 mg/day valua was usad.

Naithar valua providad aecaptabla prtdietions of obsarvtd blood laad

coneantrations.

To allaviata this daficiancy, tha modal was ra-axaainad to datarmina if

any justifiabla changas could ba mada to improve parforaanca. Thraa araaa for

postibia adjustswnt wara notad: 1) pareaat daposition/absorption in lungs;

2) daily aaount of dirt/duct iagastad; aad 3} diatary laad consumption. Tha

first two wara idaatifiad as eaadidatas for changas on tha basis that both

wara chaagad by EPA aad tharafora, prasisaably ara tha valuaa ia which EPA has

tha laast coafidaaet. tha diatary laad consult ion catagory was salactad dua

to tha ralativa acarcity of data oa this subjact ia tha racaat EPA draft staff

papar.' Kowavar. adjustment of tha_ diatary laad consu«ptioa waa not

coasidarad furthar bacauaa of its ralativaly small impact oa total laad

uptaka. Coasidaratioa of pareaat laad absorbad ia lungs also waa abandonad

-5-
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because of the saall impact on total lead uptake and the minor change

suggested by EPA in December. 1986 indicating it was fairly well established.

~a;ly dirt ingestion therefore became the focus of model adjustment activities.

The amount of dirt eaten per day by the typical two year old child was a

good candidate for adjustment because 1) it had a large impact on total lead

uptake; and 2) there is little information on the amount of dirt a child eats

in the normal course of a day. An attempt was made in the East Helena study

to estimate the amount of dirt eaten per day by the typical child.1 but the

authors of that study present the results as very preliminary. In addition.

it seems reasonable that the distribution associated with daily dirt ingestion

rr.icnt te troader than that associated with some of the other parameters such

as daily volume of air respired.

To evaluate the performance improvements obtainable by adjusting the dirt

ingestion rate, two daily dirt ingestion amounts were proposed and tested.

The proposed daily dirt ingestion amounts were 60 mg/day and SO mg/day.

respectively. Both proposed ingestion rates provided excellent model

performance. For example. Figure 3 presents the results of using 60 mg/day s~

with the East Helena data, which, when compared with Figure 1 (100 mg/day).

demonstrates the superior model performance associated with the reduced

ingestion rates. The magnitude of the improvement provided by the proposed

rates is strikingly apparent in Figure 4 which compares the four evaluated

ingestion rate* (SO. 60. 100 and 200 Kg/day). Za addition. Figure 4 indicates

that €0 SBJ may be a somewhat better value (slightly overpredicting but saaa

correlation coefficient) for the aaount of dirt ingested by a typical child

during a normal day. Therefore. 60 mg/day was established as the optimised

daily dirt ingestion rate.
The next step was conducting a sensitivity analysis to determine if any

parameters other than the dirt ingestion rate had a large influence on the

predictive ability of the optimised uptake/biokinetic model. The three
-8- GC io4?94 nm**
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parameters selected for investigation in tha sensitivity analysis were: 1)

total laad uptake from inhalation, 2} lead uptake due to dietary sources

other than drinking water and 3} lead uptake from drinking water. The

sensitivity analysis was performed by varying the parameters of interest by

+100* and -50%. Figures 5. 6 and 7 show the sensitivity analysis results

related to lead uptake from inhalation, dietary sources other than drinking

water and drinking water, respectively. Figure 5 demonstrates that the

relative role of the inhalation pathway is small for the four test sites.

Figure 6 indicates that dietary sources have a somewhat larger impact on model

performance. However, of the three sets of dietary parameters which were

evaluated, the default set provided the best results. Therefore, there was no

need to investigate the possibility of adjusting the dietary parameters.

Figure 7 demonstrates that drinking water at the E?A chosen concentration of

0.6 ug/liter, which is well below the drinking water standard, is a

negligible exposure pathway with rtsptct to influencing children's blood lead

concentrations. Cast Helena was the only sit* at which measures of lead in

drinking water were attempted. The results were less than C.OOS ug/liter.

Higher drinking water concentrations of lead caused by leaded piping could

make larger percentage contributions to blood lead concentrations in specific

children. Similarly, laad paint if present could provide high concentrations

and skew the averages used in these model runs. No further changes were mad*

to tha optisdsed uptake/biokinetic modal as a reeult of tha sensitivity

analysis.

GC
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4.o srsrjssiae or THE RESULTS
Figurts 8-12 lumnarizt tht results of adjustad modaling tfforts for aaeft

of tht four sitts. Each of tht tablts shows how itad uptakct from thrtt

pathways — inhalation, ditt. and soil and houst dust - was calculattd at taeh

smtlttr sitt. Stparatt araas of incrtasing distanct from tht smtlttrs w«rt

dtfintd. and stparatt calculations wtrt madt for tach such araa. Tht figurts

also providt stparatt modal calculations for low. mtan and high. Tht rangt

rtprtstnttd is both tht rangt in mtasurtd data and tht rangt of assumptions

(sat figurt 1). Tht low, thtrtfort, rtprtstnts tvtry maasurtntnt and variablt

at tht low and and similarly for tht high. Thtst lows and highs can bt

compartd with tht rangt of obstrvtd blood Itad coneantrations whtrt availabla

but a much mort ustful comparison is tht mtan prtdictad vtrsus mtan obstrvtd.

For Htrculantuff tht rangt of prtdicttd valuta,is small and only tht highs and

lows art prastnttd.

For Toronto, both tha 1973-1974 data and tht 1984-1965 data havt baan

modtltd and ara prtsanttd in Figurts 10 and 11. rasptctivtly. For

conisttncy, whart blood Itad concant rations for 2 yaar olds wtrt

difftrtntiatad. only 2 year old* wars ucad. A revitw of tha aga

diffartntiatad maasuramants shew no striking difftrtncts ajaong aga groups.

For aach araa. childraa's blood laad concaatrations pradictad by tha sedal
ara comparad to actual, obsanrad blood laad «aasura»ants of childran living in
tha araa. Tha swan pradictad and awaa obsarvad blood laad concantrations wara

strikingly elosa at thraa of tha four sitas and aeeaptably closa at tha

fourth. Kallogg, as tha following tabla shows.

GC 106961
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Mean Blood Laad Concentrations (pg/dl)
For Art* Neartst Smalttr*

Predicted

15
19
41
17
31

Observed

14
19
35
16.5
21.0

Rat ic of
Predicted to
Obsirvid

1.1
1.0
1.2
1.1
1.5

E«t Htlena
Htrcul*neuir*
Toronto 1S74-1975
Toronto 1934-1985
Ktllocg

Similar risults wtrt achitvtd in th« outirlying artas. as a glanct at tha

fiourts will show. Tht agrtamar.t is good and also consarvativt, i.e..

prtcSiCting highir than mcasurtd on avtragt.

N-NN sector in tha ease of Htreulanaia
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5.0 CONCLUSIONS

Tht optimiztd uptake/biokinetic modtl. which included * dirt ingestion

ratt of 60 mg/day, providtd excellent estimations of tht blood Itad

concentrations of children living near the four sites used in the optimisation

process. This is in contrast to the overpredietion exhibited by the model for

these sites when either 100 tig/day or 200 ug/day were used.

The optimised uptake biokinetic model permitted the examination of three

lead exposure pathways: inhalation, dietary consumption and dirt ingestion.

At close-in areas where the mean blood lead concentration was above IS

pg/il. soil and house dust were the overwhelming influences on children's

blood lead levels. At distances further from the smelters, where blood lead

concentrations are much lower, the relative influence of soil and house dust

decreases and dietary intake is of somewhat greater importance. However, at

no point does inhalation have a major impact on blood lead concentrations.

A separate calculation of the effect of reductions in ambient air lead

concentrations can be provided now that a verifiable model is available. The

calculation is independent of site. A reduction of 1 ug/m1 in air. i.e..

from 1.5 ug/m1 to O.S uf/si1 is predicted to result in a mean reduction

of 0.34 ug/dl in children's blood lead concentration with a range of 0.2 to

O.S ug/dl.

-23-
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A DESCRIPTION OF TEST DATA SETS

Tablt Al prtsants tht aabitnt Itad conetntrations and blood Itad valuts

for K*llogg. Idaho. 1983, approximattly two ytars aftar optrations ctastd at

tht local satlttr. Tht data in Tabla A2 wtrt eolltctid as part of a

coraprthtntivt Itad survty: and art of txctlltnt quality with rtsptst to

rtprtstntativtntss and rtliafcility. An inttrtsting ftaturt of tht Ktllogg

data art tht low ambitnt air Itad conetntrations in contrast to tltvattd

Itvtls found in tht soil and dust.

Tht 1983 data for East Htltna. Montana art prtstnttd in Tablt A3. Tht it

data also wtrt eolltctid as part of eomprthtnsivt survty' and art of

txctlltnt quality. In contrast to tht Ktllogg data. anbitnt air

constr.trations in East Htltna wtrt found to bt soatwhat tltvattd whilt soil

and dust Itad conetntrations wtrt lowtr at East Htltna than wtrt found at

Ktllogg.

Tablts A3 and A4 prtstnt tht Toronto, Ontario dat* for 1985 and 1974.

rtsptetivtly. Although tht data in Tables A3 and A4 wtrt obtaintd fro» a

singlt rtport4. tht original atasureasats wtrt stadt as parts of a nuaber of

studits. Tht lack of a comprehensive Itad study rtducts tht ovtrall

confidtnct that can bt placed ia soae of tht data for tht Toronto sitt. In

gtntral. tht 1985 data art sort rtprtstntativt than tht 1974 data. Tht

principal weakaeaa ia tht 1985 data ia tht lack of indoor dust Itad

atasureaeata.

Tha 1974 data sufftr from this seat wtakntss aa wtll as having soatwhat

qutstionablt value* for air lead, soil lead and blood lead. However, since

tht problem* associated with the 198S aad 1974 data are txptcttd to be typical

of other data set*, both data sets were included in tht •valuations. An

additional objtctivt for using both Toronto data sets was the local cleanup ia

tht latt 1970's of soil with grtater than 2(00 ppa lead. Thus, the Toronto

OC 106972



TABLE Al

AMBIENT LEAD CONCENTRATIONS AND BLOOD LEAD VALUES FOR KELLOGG, IDAHO, 1983

1
K>
1

Category

Outdoor Air Lead (ug/«'}

Street Dust /Soil Lead (pom)

Indoor Duct Lead'lppa)

Blood Lead tug/dl}
Number of children tested

Area 1*

0.22
10.05-0.94}

3474
I 322-10400}

3933
(1910-1193)

21
5

Area 2*

0.13
10.04-0.39}

2i32
153-20700}

2489
1221-10395)

IB
15

Area 3C

0.10
10. 04-0. 19)

481
(151-2915)

1138
(412-7865)

12
14

Source of Data and Comments

Geometric Mean and range obtained
fro. ReC 2, Table 27

Geometric mean and range given for
"Soil 1". composite soil in Ref 2.
Table 10

Geometric Mean and range from
Ref 2. Table 17

Ref 2. Table 5. data for 2 year old
children only. Although only five
2 year old children were tested in
Area 1. teats on children of other
ages in Are.i 1 provided similar
results

o ———————o
M a) Area 1:
o b) Area 2:
^ c) Area 3:
w

0-1 mile from smelter
1-2.5 miles from smelter
2.5-4 miles from smelter



TABLE A2

1
u>

AMBIBfT LBAD

Category

Outdoor Air Lead (ug/M»)

Street Dust/Soil Lead (ppa)

Indoor Duet Lead) (ppa)

Drinking Hater Lead (ug/1)

Blood Lead (uo/dl)
NuMber of children tested

0 a) Area 1: 0-1 siile fro* SM
f— b) Area 2: 1-2.5 Miles fro*
p c) Area 3: More than 5 Mileso*

OuNLUIl NATIONS

ATM 1*

J.9
13-4. •)

720
(11-3414)

1511
(240-11361)

0.005

14
22

Her
sewlter

AND BLOOD LEAD \

Area 2*

1.1
(0.3-2)

217
(51-1252)

561
(119-2651)

0.005

10
57

rALUES FOR EAST

Area 3C

0.2
(0.07-0.25)

86
(54-237)

380
(80-1351)

0.005

7
16

HELENA. MONTANA 1983

Source of Data and Coemnts

Ref. 3, Table 17
Geometric Mean and Range

Ref. 3. Table 7
Geometric Mean and range

Ref. 3, Table 11
GeoMetric Mean and range

Ref. 3, p. 23

Ref. 3. Table 5
Mean values for 2 year old
children, only

fro* the SMelter
'O
M



TABLE A3

MOIIMT LEAD CONCENTRATIONS AND BLOOD LEAD VALUES FOR THE NIAGARA NEIGHBORHOOD.
TORONTO, ONTARIO. 1985

Category

Outdoor Air Lead ug/M*

I Street Dust /Soil Lead (ppa)
i I

Indoor Dust Lead (pps>)

Blood Lead
Number of Children Testsd

0-300 Meters
Proa SMelter

2.2

1100
(1000-2600)

1100
(1000-2600)

16.5
7

200-500 Meters
Fro* SMelter

1.5
11-2)

450
(300-600)

450
(300-600)

12.2
23

Source of Data and Comments

Ref. 4. p. 32 for 0-300 M. the value used for
200-500 Meters was inferred fro* the tent on
pp. 91 and 92 as well as Figure C-4

Ref. 4, 0-300 M used isopleths in
Figure C-ll.

No MeasureMents were Made. Soil values were
used

Ref. 4. 0-300 M used 1985 data fro* Table C-3
for children 0-6 yrs.. 200-500 M last
paragraph p. 112 for children under 6 yrs..
testing was done in 1984
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TABLE A4

MOMENT LEM) OONCEMTRATIONS AND BLOOD LEAD VALUES FOR THE NIAGARA NEIGHBORHOOD.
TORONTO, ONTARIO. 1074

Category
0-200 meters
Proa Smelter

200-400 meters
Prom Smelter Sourct of Data and Comments

Outdoor Air Ltad ug/m1

i Street Dust/Soil Uad (pp»)

Indoor Dust Lead (ppm)

Blood Lead
Number of Children Tested

5
12-8)

5000
(•77-12000}

5000
(•77-12000)

35
NA

4 Ref. 4, the value* were inferred from
(2-6) the discussion on p. 92

1200 Ref. 4, values are from the text on p. 104
(225-2300) referring to measurements made in 1973

1200 No measurements were made. Soil values were
(225-2300) used

26 Ref. 4. Table C-13 data for children
NA 0-4 years

oO

o<x
X)
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data providtd an opportunity to cvaluatt tht modtl's ability to tstiaatc tht

tfftct of a control mtasurt.

Tab It AS prisints tht 1964 data for Ht real ant urn, Missouri.1 ' This data

is of txeillir.t quality and is notablt in the considtrablt spatial rtsolution

in the data providtd by * total of ttn dirtetion/distanet combinations.
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EXHIBIT A

GOOD FAITH OFFER PARTICIPANTS

Aca Comb Company Inc.
Alliad-Signal Inc. (for CtD Battary)
Alliad-Signal Inc. (for Prestolita Battary)
Altar Trading Corporation
Asarco Incorporatad
Ashlay Salvaga Co., Inc.
AT&T
Ban Graanburg Company
BarlinaJcy Scrap Corp.
Bob Kallar Battary Warehousa, Inc.
Bryan Manufacturing Company
C. L. Oovnay Company
Campball Soup Company
Cadartovn Industrias, Inc.
Chryslar corporation
Coopar Industrial (for Tha Bussmann Division of McGraw-Edison)
Crown Cork ft Saal Co.
Douglas Battary Manufacturing Co.
Exida corporation (for ESB)
Exida Corporation (for Ganaral Battary Corporation)
Fadaral Cartridga Corporation
Ford Motor Company
Ganaral Wasta Products, Inc.
Ganaral Motors Corporation
Ganaral Motors Corporation (for Dalco-Ramy Div. of G.M.)
Ganaral Motors Corporation (for Fishar Body Div. of G.M.)
Gophar Smalting and Rafining Co.
Gould, Inc.
Hornady Mfg. (for Wastarn Gun 6 Supply)
Imparial Smalting Corporation
J. Solomon ft Sons, Inc.
Johnson Controls (for Glob* Union)
Kaman Iron ft Matal of Kaman, Inc.
M. Garvich ft Sons Incorporatad
Mallin Bros. Co.
Mayfiald Manufacturing Company (for 3-H Industrias)
Hal's Battary (for Ohio Naw & Rabuilt Parts)
Mid-Missouri Matals Corp.
Missouri Iron 6 Matal Company, Inc.
01in Corporation
Ovarland Matals
Paquaa Battary
Pat Incorporatad
Phillipp Brothars, Inc.
Prica-Watson company
Ranfcan Tachnical Instituta
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RBS Industries, Inc. (for Milford Rivet and Machine Company)
Roth Brothers Smelting Corporation
Samuel Hide 6 Metal
Sanders Lead Co., Inc.
Shapiro Sales Co.
Sioux City Compressed Steel
U.S. Department of Energy (for Stanford Linear Accelerator)
U.S.S. Lead Refinery, Inc.
waddell Bros. Metal Co.
wallach Iron & Metal
world Color Press, Inc.-Spartan Printing Division

KJl90A30.UtC

-2-
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SCOPE 07 WORK FOR THZ REMEDIAL
DESIGN AMD REMEDIAL ACTIOM AT
NL INDUSTRIES/TARACOKP SITE

Granits City, Illinois

I. PURPOSE

The purpose of this Remedial Action at the NL Industries/Taracorp
NPL Site ("the NL Site" or "the Site") is to assess and abate the
potential threats from direct contact, ingestion, and inhalation
of soils, dust, and waste materials containing elevated levels of
lead in accordance with this Scope of Work (SOW). All soils with
lead concentrations greater than 1000 ppm in each subunit of the
residential areas shall be excavated and consolidated with the
ML/Taracorp pile. The final soil lead performance standard will
be generated from the Health Assessment Survey set forth. The
EPA Superfund Remedial Design and Remedial Action Guidance, the
approved Remedial Design/Remedial Action (RD/RA) work Plan, any
current guidance provided by EPA at the time of entry of this
Consent Decree, and this SOW shall be followed in designing and
implementing this Remedial Action at the Site. In the event of
any inconsistency between this SOW and the Consent Decree, the
Consent Decree shall govern. Terms used herein shall have the
same meening aa used in the Consent Decree.

Comment? Thm purpose clause na« been amended to re/lee* the
changes see forth belov end further explained In the
correspondence to which this document is aa exhibit.

II. DESCRIPTIQM OF THE REMEDIAL ACTION TO BK CONDUCTED BY
SETTLTMC DCTEMPAKTS

Settling Defendants shall perform the remedy described in this
SOW. The remedy shall be designed, implemented, and maintained
to achieve the standards set forth below. The standards and
specifications of the major components of the remedial action for
the Site that shall be designed and implemented by the Settling
Defendants are:

Health Assessment Survey

A health assessment survey shall be conducted to determine if
lead remaining in the soil around the Site has contributed to a
health impact on the local population (that is, whether the local
target population has elevated blood lead levels) and, if
necessary, to generate a final soil lead clean-up level which is
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protective of public haalth. To sat a cleanup laval, blood laad
data would ba usad in the following mai>nar. First, tha portion
of tha target population exhibiting blood laad lavaIs in axcaaa
of IS wg/dl would ba datarminad. If tha percentage waa 8.4% or
less, it would ba assumed that U.S. EPA's performance criteria
for blood laad levels have been met and cleanup would occur at
the 1,000 ppm level. If tha percentage exceeded 8.4%, multi-
linear regression tools and additional environmental assessment
data would be utilized to determine what cleanup level may be
appropriate. Multiple linear regression based on the data
gathered in the health assessment survey would be run to
determine which environmental lead sources are the major
contributors to blood lead. Then, a regression analysis would
determine the relationship between soil lead and blood lead. Tha
cleanup level would assure that soil laad does not contribute to
a health impact. To provide U.S. EPA with data to evaluate our
result in light of tha agency's Record of Decision, the results
of the regression analysis would be confirmed using the
Integrated Uptake/Biofcinetic Model (substituting real data values
for default factors) and compared with those obtained through tha
linear regression analyses.

Commentsi A longer narrative explaining this methodology is sat
forth in tb» cover correspondence.

Elements of tha haalth assessment survey will include the
following as appropriate to ba approved by U.S. EPA:

1.'. A demographic survey to identify: tha target
populations to ba sampled; characteristics of tha
populations; and tha size of the populations.

2. A blood lead program to: define appropriate blood lead
sampling and analytical protocols; dafina other data
collection requirements; implement said protocols; and
report results of tha program. All individuals shall
bet notified of their study results. Individuals with
elevated blood lead levels will ba advised to consult
with their physician and/or public haalth officials.

3. An environmental assessment to identify potential
confounding laad sources within the homes and outside
environment of persons within the sample populations.
The environmental assessment will include a survey of a
statistically significant number of homes and provide
for: a general inspection of indoor and outdoor
conditions; an analysis of lead in paint and house
dust; characterization of corrosivity and lead levels
in tha municipal drinking water supply at tha home; and
an analysis of lead in raaidantial soil. Tha
residential soil survey shall consist of tha collection

-2-
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of samples from at mosr three stations at each horn* at
0-3 inches and 3-6 inches and subsequent analysis for
lead. Environmental assessment media shall be sampled
and analyzed, if necessary, based upon results of blood
lead program.

4. The final soil lead performance standard will be
generated using multiple linear regression and
regression analysis and other environmental assessment
data confirmed by the use of the Uptaxe/Biofcinetic
Model.

Soil Sampling/Inspection

Soil lead sampling shall be conducted in Area 1 and the
residential areas identified as Areas 2 and 3 in the RI/FS
Reports, which have areas of estimated lead levels above 1000
ppm. This sampling shall be performed to determine the area
extent and depth to which residential soil must be excavated to
achieve at least a 1000 ppm soil lead cleanup level and the depth
to which Area 1 must be excavated to achieve a 1000 ppm cleanup
level. This sampling shall be coordinated with the health
assessment survey to avoid duplication.
Inspections of alleys and driveways in Venice, as identified in
Figure 7 of the ROD, shall be conducted to determine which
specific areas, through visual criteria, indicate the presence of
battery casing materials.
A physical survey will be conducted in Eagle Par* Acres to locate
the potential ditch identified in Figure 6 of the ROD and the
extent of any potential battery casings.

Comment: (7.5. EPA's decision to conduct the inspection* called
tor in its Scop* of Work tor previously unidentified areas where
battery casino;* allegedly came to re*t i* unnecessary without
morm solid documentation of aa actual problem, fne agency should
first document whether there is a problem by, tor instance,
relieving up on the lead* given to the agency during the comment
period to determine whether there are previously unidentified
area*. We would also like to knot/ who caused the casings to be
moved in the first instance end join them in any response action.

Aerial Photographs/Topographic Maps

For purposes of performing the-health assessment survey, the soil
sampling, and other activities outlined in this SOW, a review of
existing aerial photographs, topographic maps, or other maps will
be performed to determine if existing maps are sufficient. If
existing maps are determined by the Settling Defendants to be
inadequate, the Settling Defendants will undertake the required

-3-
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actions to prepare the necessary map* or to develop the required
information. /

Taraeorn Drums

All drums on the NL/Taracorp pile identified in Figure 2 of the
ROD shall be removed and transported to an off-site secondary
lead smelter for lead recovery.

St. Louis Lead Reeve1era Piles fSLLR Piles)

All wastes contained in the SLLR piles identified in Figure 2 of
the ROD shall be consolidated into the NL/Taracorp pile.

Alleva and Driveways in Venice

Based upon visual evidence, any observed battery casing material
will either be excavated or sealed depending upon the cost
effectiveness of these alternatives. Any removed materials will
be consolidated with the NL/Taracorp pile.

Eaol« Park Acres

Based upon visual evidence, any observed battery casing material
will either be excavated or capped depending upon the cost
effectiveness of these alternatives. Any removed materials will
be consolidated with the Taracorp pile.

t *

Comment: See immediately preceding comment.

Area 1

Based upon the sampling outlined in the Soil Sampling/Inspection
paragraph above, all unpaved portions of Area 1, including the
material which is beneath the SLLR pile, with lead concentrations
greater than 1000 ppa shall be excavated and consolidated with
the Taracorp pile with the limitation that the depth of
excavation shall not exceed the level necessary to construct a
uniform asphalt cover. The surfaces shall be restored with
asphalt or sod, in accordance with present usage. Soils that
will be covered by the multimedia cap shall not be excavated.

Residential Areea

Based upon the sampling outlined in the Soil Sampling/Inspection
paragraph above, an accurate mapping of residential soils with a
lead concentration greater than 1000 ppm shall be provided. All

-4-
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soils with lead concentrations greater than 1000 ppa in each
subunit of tha rasidantial araas indicated on tha map shall ba
excavatad and consolidatad with tha NL'/Taracorp pila. If tha
haalth assessment survey results in a performance standard less
than 1,000 ppa, then the soil will be remediated to that level.
The surfaces shall be restored in accordance with present usage.
Every effort shall be made to remediate sensitive areas (school
yards, playgrounds, areas with highest lead concentrations, etc.
first, and no trees or structures or large vegetation shall be
removed.

comments! See previous comments.

Oust Control Meaauraa

During all excavation, transportation, and consolidation
activities conducted as part of the. remedy, dust control measures
shall be implemented as necessary to prevent the generation of
visible emissions during these activities.

NL/Taraeorp Pile - Multimedia Can

After all materials have been transported to and consolidatad
with the NL/Taracorp pile, the consolidated pile shall be graded
and capped with a multimedia cap. The cap shall consist of a:
6-inch bedding layer; geotextile membrane; HOPE or VLDPi liner;
geonet membrane; it-inch protective soil layer and a 6-inch top
soil lAyer. The soil layer will be vegetated to minimize
•rosioiV. No bottom liner is necessary since the installation of
the multimedia cap will prohibit the infiltration of surface
water into the consolidated pile.
Comment: The cap proposed above meets RCKA performance criteria.

Institutional Controls/Fencing

A fence shall be constructed in a manner sufficient to prevent
access to the expanded NL/Taracorp pile. Warning signs shall be
posted at 200-foot intervals along the fence to indicate "Danger
-Unauthorized Personnel Keep Out."
Commentt This action benefits raracorp's property and should be
performed by Taracorp. Similarly/ other actions Included la the
Scope of Work which benefit current property owners should be
undertaken by the parties receiving the benefit.
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Groundvater Monitoring

On* daap veil upgradiant and three deep walls dovngradient froa
tha NL/Taracorp pila will ba installed to monitor groundvater
quality in tha lovar portion of tha uppar aquifer. Tha four daap
walls, together with six of tha most appropriata axisting sita
walls, will ba analyzad sami-annually for laad for a pariod of 30
yaars or until a 5-year raviav (whichavar is lass) concludas that
groundvatar monitoring is no longar nacassary.
Tha EFA Racord of Dacision for tha sita indicatas that,
collactivaly, a shallow and adjacent daap wall at tha sita
damonstratad alavatad coneantrations (as coaparad to background)
of sulfataa, dissolved solids, arsanic, cadmium, manganasa,
nickal, and zinc. Accordingly, tha Sattling Oafandants shall
monitor thasa paramatars in tha four navly installad walls and
six othar walls during tha initial groundwatar sampling avant.
If tha rasults of tha groundvatar analysas from tha initial
sampling avant indicata no statistically significant diffarancas
in watar quality batvaan tha daap or shallow dovngradiant vails
and tha daap or shallow upgradiant walls or if tha coneantrations
in tha daap or shallow vails do not axcaad ragulatory critaria,
tha groundvatar will not ba tastad for thasa paramatars during
subsaquant sampling events. If statistically significant
diffarancas are ancountarad and if ragulatory standards ara
•xcaadad, monitoring for thosa paraaatars vill ba conductad and
raviavad as described abova for laad.

Air Monitoring

No air'monitoring is nacaasary givan that currant in-dapth IEPA
ambient air survays hava daaonstratad no concarn to public haalth
and tha anvironaant.
Air monitoring to ba conductad during pariods of soil excavation
vill ba dascribad in tha Haalth and Safaty Plan.

coaaaats Sine* tha currant situation has not produced an air
proAlaa, ire cannot iaagine why monitoring should £a nacassary
a/tar tae remedy.

Can Monitoring

For a minimum of 30 yaars, annual inspactions of tha cap shall ba
conductad to idantify araas requiring repair. Appropriata
maintananca shall ba conductad-as aoon aa practical folloving tha
inspactions.

-6-
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Contingency Plans/Measures

The Health and Safety Plan will identify dust suppression methods
which will be implemented to eliminate any adverse impacts which
are encountered during excavation of soil or battery casings.

A groundwater contingency plan will be developed and implemented,
if groundwater monitoring results, as discussed above,
demonstrate degradation of a usable potable aquifer.

III. SCOPE

Settling Defendants shall prepare and submit to U.S. EPA for
approval a RD/RA Work Plan which shall document the steps to be
taken to implement the design, construction, operation and
maintenance of the remedy. The Settling Defendants are
responsible for the timely iaplementation of the RD/RA Work Plan.
The RD/RA Work Plan shall include all elements described above.

The RD/RA Work Plan shall consist of two tasks, the schedule for
submittal and review of which is delineated in paragraphs 13 and
14 of the Consent Decree:

Task I: RD/RA Work Plan
A. Statement of Work to be Performed
B. Quality Assurance Project Plan and

Sampling and Analysis Plan
C. Fugitive Dust Control Plan
D. A Plan for Satisfaction of Permitting

and Access Requirements
Task II: Remedial Design

A. Design Plans and Specifications
B. Project Schedule
C. Construction Quality Assurance Plan
D. Health and Safety Plan/Emergency

Contingency Plan

Task It RD/RA WORK PLAN

The Settling Defendants shall prepare a Work Plan which shall
document the overall management strategy for performing the
design, construction, operation., maintenance and monitoring of
Remedial Actions. The plan shall document the responsibility and
authority of all organizations and key personnel involved with
the implementation. The Work Plan shall also include a
description of qualifications of key personnel dirtcting the
RD/RA, including contractor personnel.

-7-
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A. Statement of Worlc to be Performed

The Settling Defendant* shall develop a" concise Stateaent of Work
to be performed which is consistent with the Description of the
Remedial Action of this SOW.

B. Quality Assurance Project Plan fQAPPl and Sampling and
Analysis Plan fSAPi

The Settling Defendants shall develop a QAPP and a SAP which
shall be prepared in accordance with U.S. EPA's "Interim
Guidelines and Specifications for Preparing Quality Assurance
Project Plans," (QAM-OOS/80) and subsequent amendments to such
guidelines and shall outline, for all sampling except blood lead
sampling which shall be conducted as part of this remedial
action, numbers and locations of all samples to be taJcan,
sampling, shipping, and analytical methods and procedures to be
implemented, and quality assurance procedures to be used.

C. Fugitive Dust Control Plan

The Settling Defendants shall develop a Fugitive Dust Control
Plan which shall outline, at a minimum, qualifications of
personnel involved, methods to be employed to control visible
emissions of fugitive dust, and corrective measures to be
implemented in the event that visible emissions are observed.

D. A'Plan for Satisfaction of Permitting and Access
Rderuirenenta

The Settling Defendants shall develop a plan which shall outline
and include, at a minimus, a comprehensive list of all permits
required in conjunction with the remedial action, procedures and
estimated time frames for acquiring required permits, procedures
and methods to be implemented to ensure compliance with
permitting requirements, a list of all properties to which access
will be required in conjunction with the remedial action, sample
access agreements for inspection soil sampling, and excavation
activities, procedures and estimated time frames for acquiring
required access, and procedures and methods to be implemented to
obtain access and to follow up when access is not obtained.

Taale IT! REMEDIAL DESTCM

The Settling Defendants shall develop and submit to U.S. EPA for
approval final construction plans and specifications to implement
the Remedial Actions at the facility as defined in the Purpose,
and the Description of the Remedial Action of this SOW.
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A. Design Plans and Specifieationa

The Settling Defendants shall develop and submit to U.S. EPA
for approval clear and comprehensive design plans and
specifications which include but are not liaited to the
following:

1. Discussion of the design strategy and the design basis,
including;
a. Compliance with all applicable or relevant and

appropriate environmental and public health
standards; and

b. Minimization of environmental and public impacts.

2. The constructability of the design;
3. Description of assumptions made and detailed

justification of these assumptions;

4. Discussion of the possible sources of error and
references to possible operation and maintenance
problems;

5. Detailed drawings of the proposed design;
6. Tables listing equipment and specifications;
7. Appendices including;

a. Sample calculations (one example presented and
explained clearly for significant or unique design
calculations);

b. Derivation of equations essential to understanding
the report; and

c. Results of laboratory or field tests.

commeats Use cost estimate section has been dropped. A number
at the companies have substantial assets and do not understand
the utility of the cose estimate exercise.

B. Pro-Sect Schedule,

The Settling Defendants shall develop and submit to U.S. EPA
for approval a Project Schedule for construction and
implementation of the Remedial Actions which identifies
timing for initiation and completion of all critical path
tasks. Settling Defendants shall specifically identify
dates for completion of the project and major interim

-9-
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milestones. An Initial Projace Schedule shall be submitted
simultaneously with the draft Design Document submission and
the Final Project Schedule with the Final Design Document.

C. Construction Quality Assurance rCQAl Plan

1. Responsibility and Authority

The responsibility and authority of all organizations (i.e.
technical consultants, construction firms, etc.) and key
personnel involved in the construction of the corrective
measure shall be described fully in the CQA plan. The
Settling Defendants shall identify a CQA plan. The Settling
Defendants shall also identify a CQA officer and the
necessary supporting inspection staff.

2. Construction Qualify Assurance Personnel Oualifieations

The qualifications of the CQA officer and supporting
inspection personnel shall be presented in the CQA plan to
demonstrate that they possess the training and experience
necessary to fulfill their identified responsibilities.

3. Inspection Activities

The observations and tests that will be used to monitor the
construction and/or installation of the components of the
Remedial Actions shall be summarized in the CQA plan. The
plan shall include, the scope and frequency of each type of
inspection. Inspections shall verify compliance with the
environmental requirements and include, but not be limited
to air quality and emissions monitoring records, wests
disposal records (e.g., RCRA transportation manifests), etc.
The inspection shall also ensure compliance with all health
and safety procedures. In addition to oversight
inspections, the Settling Defendants shall conduct the
following activities.
a. Preconstruction inspection and meeting with U.S. EPA
The Settling Defendants shall conduct a preconstruction
inspection and meeting to:

i. Review methods for documenting and reporting
inspection data;

ii. Review methods for distributing and storing
documents and reports;

iii. Review work area security and safety protocol;

-10-
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iv. Discuss any appropriate modifications of th«
construction quality assurance plan to ensure that
site-specific considerations are addressed; and

v. Conduct a site walk-around to verify that the
design criteria, plans, and specifications are
understood, to outline the general approach to be
employed to comply with the plans and
specifications and remedial action goals, and to
review material and equipment storage locations.

The preconstruction inspection and meeting shall be
documented by a designated person and minutes shell be
transmitted to all parties.

b. Prefinal inspection

Upon preliminary project completion, Settling Defendants
shall notify EPA for the purposes of conducting a prefinal
inspection. The prefinal inspection shall consist of a
walk-through inspection of the entire project site. The
inspection is to determine whether the project is complete
and consistent with the contract documents. Any outstanding
construction items discovered during the inspection shell be
identified and noted. Retesting will be completed where
deficiencies are revealed. The prefinal inspection report
shell outline the outstanding construction items, actions
required to resolve items, completion date for these items,
and dete for final inspection.

•

comment? U.S. EPA'* reference to treetaent equipment is not
appropriate at this site.

c. Final inspection
Upon completion of any outstanding construction items, the
Settling Defendants shall notify EPA for the purposes of
conducting a final inspection. The final inspection shall
consist of a walk-through inspection of the project site.
The prefinal inspection report will be used as a checklist
with the Final inspection focusing on the outstanding
construction items identified in the prefinal inspection.
Confirmation shall be made that outstanding items have been
resolved.

4. Sampling R«ouir«m«nta

The sampling activities, sample size, sample locations,
frequency of testing, acceptance and rejection criteria, and
plans for correcting problems as addressed in the project
specifications shall be presented in the CQA plan.

-11-
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EXECUTIVE SUW4ARY

This report sets forth the results of an evaluation of th*

"uptake/biokinetic" model developed by the Environmental Protection Agency as

a means of relating children's blood lead concentrations to environmental and

dietary exposure to lead. The evaluation was undertaken by TRC Environmental

Consultants. Inc. under contract with Lead Industries Association. Inc.

(LIA). The purpose of the model evaluation was to discover and analyze the

impact of air lead concentrations at industrial point sources of lead on the

blood lead concentrations in children living nearby.

The uptake/biokinetic model attempts to segregate and quantify each of

three pathways of lead exposure to the human system; inhalation, diet and

soil/dust ingestion. This segregation by pathway is potentially useful for

developing control strategies aimed at reducing blood lead concentrations. To

date. EPA has applied the model only to hypothetical situations, and not to

specific sites or situations where data on environmental exposure and

children's blood lead concentrations were available. In order to evaluate the

modei. this study has applied it to four lead smelter sites where sufficient

data were available on environmental lead exposure: Hereulaneum. MO; East

Helena. MT; the Niagara neighborhood in Toronto. Ontario; and Kellogg. ID. In

the case of Toronto, two sets of data, on* before and one after a cleaning

program have been used. With a single adjustment involving the assumed daily

ingestion of dirt and dust by th* average child, the model provides excellent

agreement between predicted and actual blood lead concentrations at these

sites. This adjustment even increases th* effect of air lead concentrations

over prior EPA model results. The model, therefore, appears to reproduce real

world data reasonably well and thus despite the complexity of the problem is a

-li-
GC 106996



5. Documentation

Reporting requirements for CQA activities shall be described
in detail in the CQA plan. This shall include such items as
daily summary reports, inspection data sheets, problem
identification and corrective measures reports, design
acceptance reports, and final documentation. Provisions for
the final storage of all records shall be presented in the
CQA plan.

E. Health and Safety Plan/Emergency Contingency Plan

The Settling Defendants shall prepare a Health and Safety
Plan for activities to be performed at the facility to
implement the Remedial Actions, including a plan to be
implemented in the event of a life-threatening situation or
a release of hazardous substances to the environment.

scan .on <B/JI/W J:39p»
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Comments OB and Suggested changes to
the Draft Consent Decree

page 1 - second paragraph
We suggest: "In response to an alleged release of a..."

page 3 - top line

We suggest: "on the subject of addressing an alleged

release"

page 4 - 1st paragraph

The Settling Defendants believe that the remedial action

adopted by the EPA may not be necessary to assure protection of

human health and the environment. This point in conjunction with
actions which the Settling Defendants deea appropriate for the

protection of human health and the environment are addressed

fully in the correspondence to which this document is an exhibit

and Exhibits B and C.

page 4 - 2nd paragraph
See immediately preceding comment. The Settling Defendants

agree that any action taken pursuant to this Consent Decree

should be deemed to be in accordance with section 121 of CERCLA,

42 U.S.C. S 9621, and with the National Contingency Plan (NCP).
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page 4 - 3rd paragraph

AB discussed fully in the correspondence to which this
exhibit is attached, the Settling Defendants do not agree to

implement the final remedial action plan currently adopted by EPA
in the existing ROD or SOW.

paragraph 1.
The purpose of the Consent Decree, per the Settling

Defendants' proposal, will be to perform the Work specified in

that proposal. The paragraph should embody this concept.

paragraph 2.

No comment.

paragraph 3.
No comment.

paragraph 4. (Definitions)
"Cleanup Standards"

The cleanup standards will be those specified pursuant to

the Settling Defendants' offer.

"Oversight Costs*
The Settling Defendants represent only a fraction of the

potentially responsible parties identified by EPA. While the
Settling Defendants agree to reimbursing EPA and the State for
direct oversight costs, EPA should not impose indirect and
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overhead costs on the Settling Defendants. Imposing indirect

costs on the Settling Defendants, as part of a settlement, serves

as a deterrent to settlement. Accordingly, EFA should only
assess direct costs on the Settling Defendants and attempt to

recover indirect costs from non-participating PRPs. We suggest
the following:

"Oversight Costs" means any direct costs not inconsistent
with the National Contingency Plan, actually incurred and

paid by the U.S. EPA and the State of Illinois*, in
monitoring the compliance of the Settling Defendants with

this Consent Decree, including but not limited to contractor
costs, sampling and laboratory costs, and travel, but
excluding indirect costs and any and all interest that
accrues prior to the time that this decree is entered.

"Work"
The offer by the Settling Defendants comments on the ROD and

the Scope of Work and proposes specific undertakings". The
Settling Defendants do not agree to perform in accordance with

these documents as they presently exist. Accordingly, this
section must be subject to conformance with the Work to which the
parties finally agree.

paragraph S.

subsection (a). No Comment.
subsection (b). See above comments on "Work**.
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paragraph 6-8.

No comment.

paragraph 9.

To the extent that these actions are within the control of

the Settling Defendants, no comment. However, only the present

owners have the ability to perform certain actions. If the
owners are not members of the Settling Defendants, the Settling

Defendants do not have the power to agree to certain actions

specified in this paragraph.

subparagraph (d)(1)
constructing a fence will benefit Taracorp's property and

thus should be performed by Taracorp. Accordingly, we suggest
that the second clause be changed to "Owner Settling Defendants

shall construct..."

subparagraph (d)(5)
Obtaining necessary easements or site access agreements will

require the cooperation of landowners or occupants. The Settling

Defendants cannot guarantee the necessary cooperation.
Accordingly, we suggest starting the subparagraph as follows:

"Subject to the provisions set forth in Section X (Site
Access) and Section XIZI Force Majeure, ..."

paragraph 10.

subparagraph (a): No comment.
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subparagraph (b):

This provision provides EPA with unbridled discretion

to reject contractors which the Settling Defendants have

identified. Some standard needs to be established by which

the EPA's action can be measured should EPA fail to approve

the Settling Defendants1 selected contractors. Accordingly/
we suggest addition of the following to the end of the

paragraph: "EPA's approval shall not be unreasonably

withheld."

subparagraphs (c) & (d): No comment.

paragraph 11.

The Scope of Work oust be subject to the comments provided

in the accompanying correspondence and the Work to which the
Settling Defendants offer to perform. See above comments on
"Work."

paragraph 12.

See above comments on "Work".

paragraph 13.

subparagraphs (a), (b) & (c).
See above comments on "Work".
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subparagraph (c).

Approved plans should not be modified absent a shoving of a

danger to human health and the environment. Accordingly, we
suggest adding the following at the end of the subparagraph:

"Approved plans will not be subject to change or

modification by EPA absent a showing of danger to human
health and the environment."

subparagraph (d).
See comments below on paragraph 14 (Approval Procedures)

subparagraph (e) - No comment.

paragraph 14.
subparagraph (a):

EPA appears to retain absolute authority to alter any work
plan or other document submitted by the Settling Defendants.
Documents submitted by the Settling Defendants will be produced

pursuant to the best professional judgement of their engineers

and contractors. Accordingly, EPA should not retain unbridled
authority to unilaterally alter these documents. Accordingly, we
suggest that a sentence be added to subparagraph (a) which
states: "EPA's approval shall not be unreasonably withheld."
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subparagraph (b):

This subparagraph needs to be modified in accordance with
subparagraph (a). We suggest:

b. Upon approval of a submission by U.S. EPA, or pursuant

to the final results of Dispute Resolution, Settling

Defendants shall proceed to implement the work required.

subparagraph (d):

This subparagraph needs to be modified to conform to

subparagraph (a). We suggest the following alteration:

"Settling Defendants may submit any disapproval, or

suggested modifications to which the parties cannot

agree..."

Also, implementation of non-disputed portions of any

disputed submission should be a factor to considered in a
petition for forgiveness of penalties under section 61.

Accordingly, we suggest adding the following sentence:

"However, implementation of non-disputed portions of the

submission shall be considered in any petition for
forgiveness of penalties under paragraph 61 of this Consent

Decree."
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paragraph 15.
See above comnents on "Work".

paragraph 16.

These provisions, allowing for modification of the SOW,
should also permit the deletion of otherwise required work where

it becomes apparent that the work is not necessary to achieve the
Clean-up and Performance Standards. Accordingly, we suggest the

following alteration starting on line 3:

"... to provide for additional work needed to meet Clean-up

and Performance Standards specified above or the deletion of

work which ia not necessary to achieve those Standards.

Also, alter subparagraph (a) by inserting "or permissible"

after "necessary".

paragraph 18 - 20.

No comment.

paragraph 21.
EPA and State approval of laboratories should not be

unreasonably withheld. Accordingly, we suggest inserting:

"EPA and State approval of laboratories shall not be

unreasonably withheld."

GC 107003
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Also, EPA and the State should be permitted access only at

reasonable times and with reasonable notice. Accordingly, we
suggest inserting the following at the end of the second to the
last sentence:

"..., at reasonable times and upon reasonable notice."

paragraph 22.

Access to facilities that are not owned by the Settling

Defendants must be predicated on the cooperation of the
owners/occupiers of the land. Accordingly, if the

owners/occupiers of the Facility are not among the Settling

Defendants, this provision will require modification.

paragraph 23.

The Settling Defendants may not be able to identify the
properties to which access will be required within 30 days of the
entering of the consent decree. Furthermore, access may be
obtained for limited purposes, such as sampling, on a preliminary

basis. It is not practicable or reasonable to obtain access for
more intrusive actions, such as remedial measures, until it is

known that such actions are required. Accordingly, we suggest

the following replacement for the second sentence:

"If appropriate access is not obtained despite best efforts,

within 30 days of the date that Settling Defendants become

aware that access will be required, Settling Defendants

shall promptly notify the United States."
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Also, Settling Defendants agree to reimburse U.S. for costs

and expenses incurred in obtaining access. Any coapensation that_ , . _ /
the U.S. nay be required to pay to a property owner would

obviously be included in these costs and expenses. Accordingly,

specific reference to the compensation is superfluous and

redundant. He suggest deleting the phrase:

"and any compensation that the United States may be required

to pay to the property owner"

paragraph 24 - 26.

No comment.

paragraph 27.
Settling Defendants may rely on their contractors or

engineers to prepare and submit monthly progress reports.

Accordingly, we suggest the following modification to the first
line:

"Settling Defendants or their contractors, engineers pr

other representativê  shall prepare..."

Also, see above comments on "Work".

paragraph 28.
See above comments on "Work".

GC J07007
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paragraph 29 - 30.

No comment.

paragraph 31.

Where the EPA RPM/OSC halts work required by this Consent

Decree, this action should not subject the Settling Defendants to

Stipulated Penalties where the stoppage results from a Force

Majeure, as defined pursuant to this Consent Decree.

Accordingly, we suggest inserting the following before the last

sentence:

"Where any halt to work pursuant to this section results

froa a Force Majeure, Settling Defendants shall not be

subject to Stipulated Penalties."

paragraph 32 - 33.
No comment.

paragraph 34.

Under certain circumstances, non-attainment of Performance

or Clean-up Standards may result froa a Force Majeure. For

example, if the Settling Defendants comply with all elements of a

work plan agreed to by the EFA and the State, and for some

unforeseeable cause, beyond the control of the Settling

Defendants, the Standards are not achieved, this should be

considered a Force Majeure for purposes of assessing penalties.
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Accordingly/ we suggest deleting, from the last sentence, the
phrase:

"or non-attainment of Performance or Clean-up Standards"

paragraph 35.

Notice cannot be given until Settling Defendants become

aware of the conditions that warrant such notice. Accordingly,
we suggest the following revision starting on the fifth line as

follows:

"... event, Settling Defendants shall, upon becoming aware

of such eiremngtianeea . promptly notify. . . *

paragraph 36.
No comment.

paragraph 37.

In dispute resolution concerning a "force aajeure" Settling
Defendants have the burden of proof. The standard should be by a
preponderance of the evidence. We suggest revising the last
sentence as follows:

"In such a proceeding, Settling Defendants have the burden

of proof, bv a preponderance of the evidence., that the

event..."
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paragraph 38-39.

No comment.

paragraph 40.

subparagraph (a).

In submitting a "Statement of Position", parties should not

be required to submit copies of documents which have been

previously submitted or which are readily available to the

opposing party. Accordingly, parties should be permitted to

include supporting documentation by reference, where appropriate.

We suggest adding the following sentence:

"A Statement of Position may incorporate by reference, and

thereby include, supporting documents previously submitted

to the other party or documents which are readily and easily

accessible to the public."

subparagraph (c).

While this provision requires EPA to provide notice prior to

the date that the"administrative record is closed, it is not

clear that the parties nay submit material to be incorporated up

until that time. We suggest revision to the second sentence as

follows:

"The record shall include the Formal Notice of Dispute, the

Statements of Position, all supporting documentation

- 13 -
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submitted by the parties at any time prior to the close of

the record, and any other material...*1

paragraph 41-43.
No comment.

paragraph 44.
To the extent that dates for performance are made relative

to prerequisite actions, we have no comment on this provision.

If dates of performance are not relative, delays in EPA approval,

delays during reasonable good faith dispute resolution, etc.,

will result in cascading delays and penalties. Upon resolution

of a dispute or correction of a deficiency, penalties should not

continue to accrue once work expeditiously resumes.

paragraph 45-46.

Ho comment.

paragraph 47.

No comment.

paragraph 48.

No comment.

GC 107011
- 14 -



paragraph 49.

subparagraphs (a) & (c).

It is objectionable for EPA and the State to seek past costs

from the Settling Defendants where those defendants represent

only a small portion of the PRPs identified by EPA. EPA should

pursue non-settling PRPs for reimbursement of past costs.

Accordingly, this subsection should be deleted.

subparagraph (b).

See above comments on "Work". Since Settling Defendants

agree to perform the Work, this paragraph is unnecessary.

Furthermore, U.S. EPA has stated that the study it proposed would

not affect the remedy. If not, the study would not be a response

cost. If the study is used as part of the remedial actions as

proposed in this offer, it would be a response cost.

paragraph 50.

Settling Defendants will not reimburse the United States or

the State for costs that are inconsistent with the National
contingency Plan. Response costs other than Oversight Costs

should be imposed upon non-settling PRPs. If the Settling

Defendants are required to pay any other response costs,

incentive to settle is greatly reduced. Accordingly, we suggest

the following substitute paragraph:

"Settling Defendants shall pay Oversight Costs which are

consistent with the National Contingency Plan, costs of
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access pursuant to Section X hereof, and all costs incurred

in enforcing this decree, as incurred and paid by the United

States and the State."

paragraph 51.
The first sentence makes no sense and should be deleted.

Furthermore, the United States and the State should submit
documentation to support claims made. We suggest the following

substitute paragraph:

"The United States and the State shall, as practicable,

periodically submit claims for costs pursuant to the

preceding paragraph. All submissions shall include

supporting documentation, including but not limited to
invoices, bills and statements. Payments shall be made

within 30 days of the submission of the above claims, unless

such claims are disputed. If claims are disputed, the party

may initiate dispute resolution."

paragraph 52.

No comment.

paragraph 53.

Regarding compliance with the SOW, see above comments on

"Work". Imposition of penalties for failure to complete any.

requirement of the Decree is overly'broad, particularly

considering the lowest level of stipulated penalty. Imposition
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of Stipulated Penalties for insignificant, technical, or da,

minimia violations of the Decree do not serve the purposes of the

EPA or the public. Some of the essential purposes of Stipulated

Penalties are to avoid unnecessary and time consuming disputes,

including delays inherent with judicial action and collection of

statutory penalties. If Stipulated Penalties are

indiscriminately applied, their value will be lost. Accordingly,

Stipulated Penalties should apply to specific tasks, similar to

those presently enumerated (however, the enumerated tasks must be

modified to conform to the rest of the Settling Defendants'

offer). We suggest the following, with appropriate redrafting

upon development of further information concerning the SOW

pursuant to the underlying agreement:

"Settling Defendants shall be liable for stipulated

penalties, in accordance with the following, for each day

the Settling Defendants fail to complete a designated

deliverable or task in a timely manner or fail to produce a

designated deliverable of acceptable quality, except as

specified in paragraph 55 of this Decree.... [redraft of

subparagraphs 1-11 with specific enumerated milestones and

appropriate penalty amounts ($500, $1,000, $1,500}].

paragraph 54.
Stipulated penalties should not be unlimited. The unlimited

potential for penalties does nothing to serve the ostensible

purpose of stipulated penalties, i.e. to provide for an efficient
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and easy administrative mechanism to assess penalties sufficient
s

to assure timely compliance. If the"process of performance under

the Decree breaks down completely, stipulated penalties cease to

serve their purpose and the underlying fundamental problem with

implementing the Decree should be addressed using other

mechanisms, such as injunctive relief and statutory penalties.

Accordingly some cap should be place on EPA's ability to assess
stipulated penalties.

Also, EPA should choose whether to pursue stipulated

penalties or statutory penalties. If EPA assesses and accepts

payment of stipulated penalties EPA should be precluded from also

seeking statutory penalties for the same violation as permitted

by paragraph 64 of this Decree.
We suggest the following additions:

"In no event shall the total of all stipulated penalties
assessed under this Decree, including interest and other

fees, exceed $1 Million. If EPA assesses and accepts

payment of stipulated penalties for an alleged violation of

this Decree, EPA shall not seek any other remedy concerning

the same violation.1*

paragraph 55.
Stipulated penalties should not be unreasonably imposed for

periods during revision of submitted documents. Creation of

appropriate documents required for satisfactory completion of the

Work required by this Decree is a naturally iterative process.

GC 107015
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It is inevitable that EPA will have some comments, requiring some

form of modification, on documents submitted pursuant to this

decree. Furthermore, while a document may be originally

submitted in a timely manner, EPA may not provide comments until

a later date. Should the parties agree to appropriate revisions

pursuant to comments, it would be unfair to permit EPA to impose

stipulated penalties for the period that the EPA reviewed the

document. A reasonable connection should be made between EPA's
notification of deficiency and the accrual of stipulated

penalties. Accordingly, we suggest the following addition:

"However, for violations not based on timeliness, stipulated

penalties shall not begin to accrue until after the Settling

Defendants have had the opportunity to revise the submission

in accordance with EPA's written comments. If any revised

submission fails to respond to EPA's comments and EPA deems

such failure to be a violation, then EPA will provide the

Settling Defendants with written notice of such violation.

In such case, the stipulated penalties shall accrue from the

later of (a) the due date of the revision, or (b) ten days

preceding the Settling Defendants' receipt of such notice.

paragraph 56.

No comment.
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paragraph 57.

Settling defendants must also be provided the right to

dispute the right of the United States to penalties, as veil as

to the stated amount of such penalties. Accordingly, we suggest

the following revision of the first sentence:

"Settling Defendants nay dispute the Untied States' right to

penalties or the stated amount of penalties..."

paragraph 58.
No comment.

paragraph 59.
No comment.

paragraph 60.

No comment.

paragraph 61.
This paragraph is good. However, a petition for forgiveness

should also be allowed where stipulated penalties are based upon
a failure to achieve a milestone in a timely manner and the

Settling Defendants correct that failure and also subsequently
return to the original time frame. Also, continuation and
performance of other undisputed tasks should be considered in

determining whether forgiveness is appropriate. Accordingly, we
suggest addition of subparagraphs 61(4) and (5) as follows:
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"..., (4) where stipulated penalties are based upon a

failure to achieve a milestone in a timely manner and the

Settling Defendants correct that failure and also
subsequently return to the original time frame, and (5) when

the Settling Defendants have continued to perform undisputed

tasks in a timely manner."

paragraphs 62 - 63.

No comment.

paragraph 64.

As noted above in comment to paragraph 54, EPA should choose
their remedy. Double penalties should not be permitted, i.e.

both stipulated and statutory penalties. Accordingly we suggest

the following revision to the last sentence:

"Except as provided in paragraph 54, payment of stipulated

penalties..."

paragraph 66.
Natural resources damages should be a Covered Matter.

Exclusion of natural resources damages from the Covered Hatters

deters willingness to settle as this may represent a large and
unknown amount. Furthermore, EPA may pursue non-settling
defendants for recovery of natural resources damages, thereby

creating an incentive for parties to" join the Group of Settling
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Defendants. Accordingly, we suggest the deletion of subparagraph

66 (b) .
/

paragraph 67. •

This provisions is overly broad and could, arguably, permit

EPA to require further action based upon any information received

subsequent to entry of this Decree, regardless of the quality or
nature of that information. Accordingly, EPA should have the
burden of proof if EPA requires further action based upon "new

information". Accordingly, we suggest the following addition:

"If EPA or the State requires new action or additional

response work subsequent to the entry of this decree or

certification of completion, based upon receipt of
additional information, EPA shall have the burden of proof

and production in establishing that such additional response

work or new action is required.

paragraph 68.

No comment.

paragraph 69.

See above comments under "Work*.

paragraph 70.
There is no reason for the Settling Defendants to release

and waive all rights to or against the State or the United

GC



states. For example, the Settling Defendants should preserve

their rights in the event that EPA or the' state causes ham or

damage due to negligence or some other actionable event. We

suggest that this provision be deleted or appropriately modified.

paragraph 71.
The Settling Defendants also should have their rights

preserved. Accordingly,"" the last sentence should be modified as

follows:

"The United States, the State, and the Settling Defendants

expressly reserve the right..."

paragraph 72.

Settling Defendants that are expending their own money,

resources and personnel should not be required to totally
i

indemnify the United States and the State. The indemnification

should be limited to acts or omission that are negligent or
wrongful. Also, if EPA or the State directs those actions, the
indemnification is not appropriate. Accordingly, the fourth lint

• •** > • • •

should be modified ar follows:

"arising from the negligent acts or omissions..."

and, at the end of the first sentence, add:
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"except to the extent that an act or omission was directed

by ZPA or the State over the objection of the Settling
Defendants."

paragraph 73.
No comment.

paragraph 74.

No comment.

paragraph 75.

No comment.

paragraph 76.

The amount of financial security should be reduced to
$8 million.

paragraph 77-84.
No comment.

paragraph 85.

See above comments on "Work". Assuming that Certification
of Completion applies to the Work to which this Decree applies,

certification as to the truth and accuracy of the Notification of

Completion should not be required. EPA will oversee the entire
project and will review the monthly progress reports. EPA should
be aware as to the completion of the Work, regardless of the
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Notification of Completion. Furthermore, some documents and

actions may have been subject to modifications by EPA which, in
the opinion of the Settling Defendants' Engineers and Contractors

make then not entirely "true and accurate". Also, the scope of

the data that must be "certified" is unclear. Accordingly,

certification should not be required. Therefore we suggest

deletion of the last sentence of subparagraph (a).

paragraph 86

Insert "alleged" on the third line after "parties that

the..."

GC
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1.0 SUMMARY AND CONCLUSIONS

1.1 Basis for EPA's Determination of a 500 opra Soil Remediation Level for s

Granite City

The idtal basis for judging tht need to remediate Pb from soil is currtnt

blood Pb and environmental Pb data for children at Granite City. These data

would allow for the determination of whether soil has had an adverse impact on

health and to what extent soil Pb reductions will remove any impact. However,

only a 1982 blood Pb survey at this site is available. While this study is

important in demonstrating that blood Pb levels at Granite City are not

expected to be elevated, this study is not sufficient to form the basis for a

soil remediation decision. In lieu of direct evidence, EPA has depended upon

the Lead Uptake/Biokinetic Model. This model is intended to predict blood Pb

levels that could be expected based upon an analysis of the factors governing

Pb exposure and absorption from air, water, diet, soil and household dust.

The safety criteria for blood Pb levels, as determined by EPA for Granite

City, is that no more than 5* of the children should have a blood Pb level

greater than IS ug/dl.

EPA ran the Uptake/Biokinetic Model at a soil Pb and a house dust Pb level

of 1,000 ppm. to determine if a 1.000 ppm clean-up level would present an

unacceptable risk. This analysis yielded a mean blood Pb level of 11.86

ug/dl, with 34* of the children predicted to have levels greater than the IS

ug/dl cutoff. This analysis thus predicted that at 1,000 ppm. a high

percentage of children would have blood Pb levels might be expected to be in

the unacceptable range. EPA then evaluated the utility of soil remediation by

using 500 ppm for soil and house dust Pb instead of 1.000 ppm. With these

inputs, the model predicted a mean blood Pb level of 3.37 ug/dl, with 3.4

percent of the population above 15 ug/dl. EPA concluded that the reduction of

soil Pb to 500 ppm would produce substantial improvements in Granite City
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blood Pb Itvtls. and that at 500 ppm, the ptrctntagt of the population abovt

15 ug/dl Mould bt clost to tht target (5%). This ptrctntage abovt 15 ug/dl

(8.45;), was judged to bt aeetptablt btcaust tht tzptcttd futurt reductions in

dietary, vattr and aabitnt Pb should bring Granitt City blood Pb Itvtls to

within tht aeetptablt rangt. Thus. SPA ustd tht Uptakt/Biokinttie Modtl as

justification for and tvidtnct that 1,000 ppa Pb in Granitt City soils is

unacceptable, and that rtntdiation to 500 ppm is prottetivt of public health.

1.2 Flaws in EPA's Use of tht Uptakt/Biokinttie Modtl Which Caused Unrealistic
Predictions of Granitt City Blood Pb Levels

1.2.1 Flaws Which Inflated Predictions of Blood Pb at 1.000 ppm Pb in Soil

The major flaws in EPVs use of tht Modtl were that dietary Pb ingestion

was greatly overestimated, and that Pb absorption from soil and house dust'was

also overestimated. Tht inproptr application of thtst paraatters ltd to a

grossly inflated prediction of blood Pb levels at Granite City.

Dietary Pb levels have dtertastd dramatically ovtr tht past 8 ytars dut to

the removal of Pb from gasoline and from solder used for food cans. This

decline in dietary Pb exposure is assoeiattd with dtclint in tht national

average blood Pb levels ovtr this ptriod.

In a 1989 doeumtnt dtscribing its ust of tht Modtl (EPA. OAQPS. 1989). EPA

recognized that the current dietary Pb intake is approximately 3 fold below

that from 1982. In addition, EPA dteidtd to ust thtst up-to-date dietary Pb

values in subsequent runs of tht Modtl (EPA. OAQPS. 1989; Cohtn, 1990).

However, in their application of tht Modtl to Granitt City (EPA, 1990). EPA

utiliztd 1982 dietary Pb Itvtls. This inappropriate use of the Model led to a

32% inflation in the prediction of Granite City blood Pb levels.

In their model predictions for Granitt City. EPA assumed that Pb

absorption from soil and houst dust would bt 30%. This means that 30% of the
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Pb ingested with soil/dust would bt absorbed from tht gut and become

incorporated into the blood. Howtvtr. tht relationship bttwttn soil Pb level

and the absorbability of Pb from soil is not straightforward. As soil Pb

levels increase, the efficiency of the gut to absorb Pb decreases, leading to

a lower percent Pb absorption at high soil Pb levels (EPA. 1986). While EPA

has recognized that Pb absorption decreases as soil Pb levels rise (EPA,

OAQPS. 1989; Cohtn, 1990), the Agency has not systematically analysed this

relationship, nor havt they incorporated a more realistic soil absorption

value into runs of the Model for Granite City.

TRC has made this analysis and has adjusted tht soil Pb and house dust Pb

absorption parameters used in the Model to reflect actual blood Pb. soil Pb

and house dust Pb data. TRC then incorporated these parameters into Model

runs for Granite City. As described below, the predictions of Granite City

blood Pb levels stemming from this "best fit" version of the Model are 45*

below the highly inflated prediction obtained by EPA.

1.2.2 Flaws Which Inflated Predictions of the Benefits of Soil Remediation

In failing to account for the difference in Pb absorption at 500 vs. 1.000

ppm Pb in soil/dust. EPA overestimated the benefit of soil remediation. In

actuality, the decrease in Pb exposure produced by soil remediation will be

partially offset by the increased efficiency in Pb absorption at lower

soil/dust Pb levels (as described above). Thus, soil remediation becomes a

matter of diminishing returns as soil levels are reduced to levels below 1.000

ppm. EPA did not recognize this in their model prediction for the benefit

which might be derived from soil remediation. This factor alone decreases the

Agency's prediction of remediation benefit from 29% benefit to 18% benefit.

The remediation benefit also has to be adjusted to reflect the fact that

remediation of soil Pb will not produce a similar decline in house dust Pb.
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Soil remediation will not impact indoor sources of house dust Pb (t.g., liad

paint), and so remediation of soil Pb can only ,yield limited declints in dust

Pb levels. Because of indoor Pb sources, houst dust Pb levels are

consistently greater than soil Pb levels: this is especially so at low soil Pb

levels. An analysis of 12 current and former smelter sites indicates that at

soil Pb levels of 500 ppm, the most likely house dust Pb level is 784 ppm.

Since the majority of soil/dust ingestion occurs indoors, the small decline in

house dust Pb substantially diminishes the impact of soil Pb remediation.

Therefore, EPVs assumption that declines in house dust Pb levels will

parallel declines in soil Pb levels is overly optimistic, and inflates EPA's

prediction of the benefit which might be achievable from soil remediation.

1.3 TRC's Approach to Using the Uptake/Biokinetic Model for the Prediction of
Blood Pb Levels at Granite City

1.3.1 Correction of the Dietary Pb Inqestion Input to the Model

Dietary Pb has declined in recent years to levels well below those levels

used by EPA in the model runs of Granite City, and are expected to decline

further in the near future. Therefore, TRC has updated the model by

incorporating the most recent estimation of dietary Pb levels for 0-6 year old

children (EPA. 1989; Cohen, 1990). This correction decreases the prediction

for Granite City blood Pb levels at 1000 ppm Pb in soil from 11.86 ug/dl with

34% of the children above 15 ug/dl (EPA's prediction), to 8.96 ug/dl with 12%

of the children above 15 ug/dl. It is noteworthy that in the Record of

Decision (ROD) for Granite City (EPA, 1990), EPA judged that a mean blood Pb

level of 8.37 ug/dl would be acceptable for Granite City. Thus, by correcting

the model to account for current dietary Pb intake, the prediction for blood

Pb becomes similar to that which was acceptable in the ROD.
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1.3.2 Adjustaunt of Soil Pb Absorption

EPA has racognizad that ths soil Pb absorption paramatar ntads to ba

adjusted to obtain a battar fit of tha modal to actual blood Pb data.

Furthtr. tha agancy has suggsstsd that whan soil Pb lavals ara alavatad. such

as tha casa around smaltsrs, tha appropriata soil Pb absorption factor is 20%,

rathar than tha dafault valua of 30%. This is an important adjustmant to tha

modal which substantially impacts tha ralationship batwaan soil Pb and blood

Pb. Howavar, EPA has not. as yat. quant if i id tha daclina in soil Pb

absorption as soil Pb lavals risa. nor did tha agancy attampt to corract tha

modal in this ragard as it pradictad blood Pb lavals at Granita City.

To ramady this situation. TRC has utilizad an axtansiva data sat from a

formar smaltsr and mining sita, Midvala. Utah, to study tha relationship

batvaan Pb absorption and soil Pb lavals. This data sat is complata aoough

with raspact to blood Pb and tnvironmantal Pb sourcas, to anabla calculation

of tha absorption of Pb from soil for 109 childran. This analysis

damonstratad that tha ovarall population maan Pb absorption from soil (32%)

was similar to tha EPA dafault valua (30%). Hovavar, soil Pb absorption was

wall balow this dafault valua at 1000 ppn (16-21%) and elosa to this at valua

at SOO ppn (27%). This analysis was supportad by axamining four additional

smalttr sitas. at which tha bast fit of tha modal to tha blood Pb data was

achiavad if 18% soil Pb absorption was usad in placa of tha d«fault valua.

Thasa analysas confirmad EPA's suggastion that a soil Pb absorption factor of

20% naads to ba appliad to casas whara soil Pb lavals ara alavatad. In runs

of tha modal to predict Granita City blood Pb lavals. TRC has usad a soil Pb

absorption factor of 19%.

1.3.3 Predictions of Granita City Blood Pb Lavals from Runs of tha Modal
Using Corrected Modal Paramatars

Adjustmant of tha modal to corract tha diatary Pb ingastion and soil Pb

absorption inputs dacraasis tha pradictsd maan Granitt City blood Pb livtl by

~5~ GC 10702?



83%. compared to EPA's prediction which was based upon out-of-date and

realistic default values. This corrected analysis indicates that the mean

blood Pb level is expected to be 6.47 ug/dl. with only 1.72 of the children

expected to have levels greater than 15 ug/dl. This prediction is well within

CPA's safety criteria for blood Fb (5% of the population with blood Pb levels

>15 pg/dl), and suggests that remediation of Granite City soils to 1000 ppm

should be protective of public health.

1.3.4 Use of the Corrected Model to Predict the Benefits Possible from
Soil Remediation to 500 ppm

Predictions of Granite City Blood Pb Levels at 1000 ppm indicate that

there is a high probability that 1000 ppm Pb in soil does not constitute a

substantial adverse effect on childhood blood Pb levels. This indicates that

it should be unnecessary to consider remediation to 500 ppm. However, since

this is still at issue, TRC used the corrected model to predict the benefit

which might occur by remediation to 500 ppm.

Using the simplistic assumption that remediation of soil Pb levels from

1000 to 500 ppm will result in a similar decline in house dust Pb, the

corrected model predicted that blood Pb levels would decline by 19%. This

decline is less than EPA's prediction for soil remediation benefit (30%)

because the TRC analysis incorporates the increase in Pb absorption with

decreases in Pb soil level. Thus, the decline in Pb exposure caused by

remediation of soil would be partially offset by the increased efficiency in

Pb absorption from soil at 500 ppm.

Howtver, even this estimation of remediation benefit is overly optimistic,

since soil remediation will not impact indoor sources of Pb (e.g., lead

paint). At 500 ppm Pb in soil, the most likely house dust Pb level is not 500

ppm, but instead 784 ppa. This consideration greatly decreases the expected
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benefit from soil reffltdiation, so that only a 7% benefit is likaly. thus,

remediation of soil Pb to 500 ppm is expacttd to hava only minor additional

btntfit over that which would ba achiavad by ranadiation to 1000 ppm.

Additionally, tinea blood Pb lavals at 1000 ppm ara axpactad to ba w«li within

tha safety critaria established by EFA in the ROD. soil remediation below 1000

ppm would not appear to ba necessary.

1.4 The 1982 Granite City Blood Pb Survey in Comparison to Blood Pb
Predictions Using tha Corrected Modal

The modal has been re-calibrated to reflect tha bast available data, and

confidence in its results is obtained from comparisons with blood Pb data from

other smelter sites. However, it is bast to avoid relying solely upon modeled

predictions to make judgments concerning Pb soil remediation. Unfortunately.

no currant blood Pb study is available at Granite City, and this needs to ba

remediated before any remediation decision is made. However, the previous

blood Pb survey at Granite City is only site-specific data available.

Although these are shortcomings with this study (e.g.. small sample size,

inappropriate sampling period), the results are an important indicator of what

type of results can be expected from a current survey at this site.

The 1982 survey results indicate that tha Granite City blood samples

analyzed contained Pb at concentrations that were typical of urban areas.

This suggests that tha soil Pb levels at Granite City did not have a major

adverse impact on blood Pb. This result supports the predictions of the

corrected model, in that both tha model predictions and tha actual blood Pb

survey results indicate that soil Pb is likely not a major contributor to

blood Pb at Granite City. The small effect that soil Pb appears to have on

blood Pb at Granite City is consistent with results from other sites where

ambient Pb levels are low, but soil Pb levels are high (Lead Criteria

Document, EPA, 1986).
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In total, avidanca from tha Granita City blood Pb survay, from othar aitts

whara soils ara contaminated with Pb, and from runs of tha corractad nodal

indicata that thara doas not appaar to ba an innadiata hazard dua to Pb in

soil at 1000 ppa or balow. Furthar, tha rasults of a futura blood Pb survay

will likaly ravaal that Granita City blood Pb lavaIs ara not substantially

diffarant fron that which is typical in urban araas, and that soil Pb lavals

of 1000 ppra ara associatad with blood Pb lavals that ara within EPA's safaty

critaria. Thasa considarations indicata that it is prudant to await tha

rasults of a new Granita City blood Pb survay bafora tha soil remediation

laval is finally sat.
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2.0 APPROACH USED BY THE EPA TO DECIDE SOIL REMEDIATION ACTION LEVELS AT
GRANITE CITY

2.1 Information Heeded to Determine the Approoriaoe Soil Remediation Laval

In ordtr to set an action Itvtl for soil remediation, numerous factors

must be considered. For Pb, these ineluda tha relationship batwaan blood Pb

lavals and advarsa haalth affacts, pathways of Pb exposure, and tha factors

that govern tha contribution of soil Pb to blood Pb. In addition, tha

population at greatest risk must be identified so that tha remediation level

is protective of this population. These factors are described in the

following sections.

2.1.1 Relationship Between Blood Pb Levels and Adverse Health Effects

Blood lead levels as low as 10-15 ug/dl can be associated with a range of

subtle effects including changes in red blood cell metabolism, central nervous

system changes (altered electroencephalogram), and neuroeognitive effects.

Additionally, reproductive effects such as low birth weight and premature

birth have been associated with maternal blood Pb in this range. At higher

blood Pb levels, there is a gradation of affects. At 40 ug/dl, clinical signs

of Pb toxicity can occur, which include reduced ability of the blood to carry

and deliver oxygen, and nerve dysfunction. At 80 ug/dl and above, renal

injury and brain* damage are possible.

Based upon this spectrua of effects, the EPA and Canter for Disease

Control (CDC) have sat the blood level which is protective of children and

public health at 10-15 pg/dl (SPA, 1990). The goal is that no more than 5% of

the population would experience blood Pb levels greater than 15 ug/dl (EPA,

1990).

GC 107033
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2.1.2 Lead Exposure Pathways

To determine tht importance of soil Pb to blood Pb. the contributions from

all relevant exposure pathways must be considered. For example, if non-soil

Pb exposures are large relative to the soil Pb exposure, the remediation of

soil Pb may have little impact on the total Pb exposure. The sources of Pb

exposure that must be considered along with soil are airborne, dietary, water,

and indoor (house dust) Pb. The major indoor Pb source is from Pb paint,

which under certain circumstances (older homes, peeling paint) can far

outweigh any other exposure source (Chisolm. 1985). The most important

exposure sources are diet, indoor dust and soil, with approximately 25 to 35$

of the total exposure coming from soil. These values come from incorporation

of the factors governing Pb exposure sources into the Uptake/Biokinetic Model,

as described in Section 2.2.

2.1.3 Population At Risk

The population at greatest risk, and thus, the population for which the

Uptake/Biokinetic Model is structured, is young children (0-6 years old).

Young children may be more susceptible to the toxic effects of Pb because

their nervous system is still developing, and because they may absorb Pb more

efficiently than adults (Farfel. 1985). Furthermore, they have the greatest

potential exposure to environmental sources of Pb (i.e., dust, soil Pb) due to

greater hand to mouth activity. These factors dictate that any soil Pb level

be evaluated with respect to its potential impact on blood Pb levels in

children. All of the projections presented in this report are for the 0-6

year old age group.
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2.1.4 Relationship Between Soil Pb and Blood Pb

If increases in blood Pb art dramatic dut to soil Pb increases, thtn it is
/

clear that remediation of Pb-containing soils would have grtat btntfit.

Conversely, if there is only a weak relationship between soil and blood Pb,

then soil remediation would have only minimal impact. This relationship must

be determined to judge the efficiency of soil remediation. The ideal way to

assess the soil Pb/blood Pb relationship is to survey blood Pb in areas where

soil Pb is low and also where it is high, while accounting for other variables

that might affect blood Pb.

Since the soil Pb/blood Pb relationship may be site-specific, the blood

and soil data should be generated from the area upon which a decision needs to

be made (i.e.. Granite City). Unfortunately, the previous soil and blood

analyses that were done at Granite City are not complete enough to allow this

relationship to be evaluated. Specifically, the soil sampling done at Granite

City as part of the RI/FS (O'Brien and Gere. 1988) and by the Illinois EPA

(1983) focused on the area within one-half mile of the former smelter site.

In contrast, the blood Pb data (Illinois Department of Health, 1983) is from
*

the population living within a 2 mile radius of the smelter. Therefore,

conclusions about the soil Pb to blood Pb relationship at Granite City should

not be based upon these previous studies. Note, however, that the blood Pb

results indicate that it is likely that an imminent hazard does not currently

exist at Granite City. Further, the study's conclusions would favor a less

restrictive remediation standard (Section 4.0).

Another approach is to study the blood Pb/soil Pb relationship at sites

that are similar to Granite City, and then to apply these results to Granite

City. TRC has done this for a site (Midvale, Utah) for which extensive effort

was made to account for all other variables that might affect blood Pb
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(Bornschein. 1990). This analysis is presented in Section 3.2. Additionally,

other smelter sites have been considered in determination of the most

appropriate soil Pb/blood Pb relationship to be used in judging Granite City.

Finally, a very useful method is to develop a mathematical model that

predicts the blood Pb concentration at particular soil Pb levels. This model

has been termed the Integrated Lead Uptake/Biokinetic Model. It incorporates

the major sources of Pb exposure [diet, water, air, soil, house dust

(including indoor sources such as Pb paint)] to calculate a population mean

blood Pb level. Also, it predicts the population blood Pb distribution so

that the percentage of individuals having blood Pb levels above a particular

cutoff (e.g., IS ĝ/dl) can be determined. It relies upon known or estimated

values for the parameters which describe the different exposure routes.

However, in certain cases, the parameter values are not clearly defined, which

can introduce large uncertainties and errors into the predictions about blood

Pb. Therefore, it is essential that the model be validated against actual

field data. EPA has conducted a validation exercise with this model (EPA,

OAQPS, 1989) which pointed out that adjustments are necessary in the percent

Pb absorption from soil. However, the EPA has not refined this analysis, nor

have they used the information from the validation exercise in applying the

model to Granite City. Zn a previous validation exercise by TRC. it was found

that a better fit of the model to actual blood Pb data could be achieved by

adjusting the parameters that describe soil Pb exposure (Hoffnagle, 1987 -

Appendix 3). In the current analysis we have conducted another validation

exercise, using a relatively complete data set from a former smelter and

milling site (Midvale. Utah) (Bornschein, 1990). Again, w« found that by

adjustment of the soil Pb parameters, a better fit to the actual blood Pb data

was achieved. The conclusions drawn from this validation wtre confirmed by
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comparison to 4 other smelter sites. w« ntxt drtw upon these prtvious and

current validation experiences to fin* tunt the raodtl and apply it to the
/

Granitt City sita. Thus, the current analysis utilizes a version of the

Uptake/Biokinetie Model that is much better able to predict the relationship

between soil Pb and blood Pb. than is that used by EPA for Granite City.

These differences are elaborated upon in Section 3.

2.2 Uptake/Biokinetie Model; Parameters That Determine the Importance of
Different Pb Sources

2.2.1 Dietary Pb

The amount of Pb ingested in the diet on a daily basis is based upon Pb

levels in food and dietary patterns in children of different ages. Dietary Pb

ingestion has decreased 3-fold in the past 8-10 years (Table 1), due largely

to the phase-out of leaded gasoline and the removal of lead solder from food

cans (EPA, OAQPS. 1969). Pb absorption from the diet is considered to be

fairly efficient, but decreases with age (Table 2). The average for 0-6 year

old .children is 39%.

2.2.2 Pb in Drinking Water

The model utilizes the average Pb level in. drinking water in the United

States (8.88 ug/dl). This value is highly variable on an individual basis due

to the presence of lead pipes in some homes, but not in others. The national

average level is used unless more specific information is available for the

site being modeled. The amount of Pb entering the bloodstream depends upon

the volume of water ingested (average value for 0-6 year old children is 0.48

liters/day), and upon the percent absorption of Pb from drinking water (50*).
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2.2.3 Airborne Pb

The modal incorporates information on average ambient Pb levels, the

percent absorption of Pb one a inhaled (50%) and tha respiration rate of

children (4.6 liters/day for 0-6 years old) (Table 2). Ambient Pb makes only

a minor direct contribution to blood Pb, but its major effect is indirect by

increasing soil and house dust Pb.

2.2.4 Household Dust Pb

The uptake of Pb froa household dust depends upon the amount of dust

ingested per day. Total dirt (soil plus dust) ingestion in children is highly

uncertain. Original estimates were 100 to 200 mg/day (EPA, QAQPS. 1989). but

more recent evidence suggests that it could be as low as 30-40 mg/day

(Calabrese. 1989). The greater the amount of dirt ingestion. the higher the

prediction for blood Pb becomes, if all other variables in the model are held

constant. Clearly, modification of this parameter could improve the fit of

the model to actual blood Pb levels. However, our validation effort (Section

3.2) and the one conducted by EFA (EPA. QAQPS, 1989) both demonstrated that

reduced soil Pb absorption appears to occur at high soil Pb concentrations,

whereas dirt ingestion should not be different. Further, there is independent

literature support for this concept (see below). Therefore, in our runs of

the model for validation purposes and for predicting blood Pb levels for

Granite City, we have used EPA'8 default value for soil ingestion (25 mg/day

for <1 year old children, lOOmg/day for 1-6 year old children), and instead

varied the percent of Pb absorption from soil and dust to achieve the best fit

of the model to actual blood Pb data.

The percent absorption of Pb from- dirt (soil plus house dust) may be

substantial (30%) at low Pb levels, but declines at higher Pb levels (EPA.
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ECAO. 1986). This is band upon tht non-linear relationship between blood Pb

and Pb intake across a range of intake lavtls: as the Pb intake increases,
/

tht relative change in blood Pb levels declines (EPA. OAQPS. 1989). This may

be explained by increased removal of Pb from the blood or saturation of Pb

transport pathways in the gut under conditions of high Pb ingestion.

Additionally, Pb absorption from soil can be diminished by the presence of

other metals such as zinc, which are also released from smelters and have a

similar geographical distribution as does Pb (Bornschein. 1990). Saturation

of Pb absorption may thus occur not only because of the limited ability of the

gut to absorb Pb, but also because of sine's interference with Pb absorptive

mechanisms in the gut (EPA, ECAO, 1986). Pb absorption values from dust and

soil have been derived from runs of the Uptake/Biokinetic Model for the

Midvale data set and confirmed by consideration of the data from 4 other

smelters. This analysis is presented in Section 3.2.2.

Another factor affecting the importance of household dust Pb in

contributing to blood Pb is the ratio of dust to soil ingestion. This ratio

is determined by the amount of time children spent outdoors compared to

indoors, during which they might be ingesting dirt. As Table 2 shows, on

average, very young children spend much less time outdoors than do older

children. These values have been adjusted for climactic factors which limit

outdoor play time. The average time spent outdoors used in our runs of the

model is 2.67 hours per day for 0-6 year old children.

Therefore, the percentage of the 100 mg dirt ingestion that occurs

outdoors which can be directly attributable to soil is:

2.67 hours outdoors
= 22.3% (-22.3 mg/day)

12 hour period of ingestion

GC 107039
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Similarly, tht percentage of dirt ingestion that can be attributed to

household dust is 77.71 (77.7 rog/day).

2.2.5 Pb in Soil

The discussion of Pb intake from household dust applies to Pb intake from

soil. However, an additional component of soil Pb ingestion is that which

occurs indoors due to entrainnent of soil into homes. This factor is small if

indoor sources of Pb are substantial (e.g., lead paint), which is likely in

many cases since house dust Pb levels are consistently higher than soil Pb

levels (Section 2.3.4, Table 3a and 3b).

2.3 EPA Approach and Use of the Uptake/Biokinetie Model for Predicting Granite
City Blood Pb Levels

2.3.1 EPA's Goal in Using the Model at Granite City

EPA needed to determine whether a soil Pb level of 1000 ppm would produce

an unacceptably high blood Pb level. Further, the Agency needed to determine

whether remediation of soil to 500 ppm would result in substantial reduction

in blood Pb so as to sufficiently diminish risks for children. EPA utilized

the predictions from the Uptake/Biokinetic model as their major rationale for

settling upon a 500 ppm soil remediation level.

2.3.2 EPA's Predictions of Granite Citv Blood Pb Levels

The model output obtained by EPA is summarized in Table 4, Runs 1 and 2.

TRC ran the model using the values provided by EPA in their Record of Decision

(RoD) for Granite City (Appendix B. 1990), and obtained the same output that

they did (Runs 1 and 2). At Pb levels of 1000 ppm in soil and house dust,

EPA's inputs to the model yielded unacceptably high blood Pb levels: a

predicted population mean of 11.86 ug/dl with 34% of the children having blood
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Pb levels greater than IS pg/dl. Thus, the goal that no more than 5* of the

population would havt a blood Pb greater than ,15 ug/dl was far fron realized

by this prediction.

EPA then modeled the potential benefit arising fron reduction of soil Pb

to 500 ppm (Run 1). The model prediction at 500 ppn was below that at 1000

ppm (population mean = 8.37 pg/dl), but still 8.43 of the children w«re above

IS ug/dl. EPA concluded that these blood levels would be acceptable because

future reductions' in environmental Pb releases and exposures would further

reduce childhood blood Pb. Thus. EPA concluded that soil remediation to SOO

ppm is necessary and sufficient to be protective of public health in Granite

City.

2.3.3 Key EPA Assumptions Mh'ich Led to the Inflation of Blood Pb
Predictions

2.3.3.1 Dietary Pb Inqeitien

EPA assumed that residents in Granite City in 1990 would be ingesting Pb

in their diet at 1982 levels. Since dietary Pb for the period 1990-1996 has

been calculated by EPA, Office of Air Quality Planning and Standards (1989),

to be only one-third the 1982 level, EPA's use of the older Pb dietary

ingestion data is completely inappropriate. By employing the 1982 data, EPA's

prediction of Granite City blood Pb is inflated by 25%. This can be seen in

Table 4, Run 3, wherein TRC ran the model using all of the values EPA chose

for Granite City, except that the dietary data were updated.

2.3.3.2 Pb Absorption from the Diet

The value for Pb absorption from dietary sources used by EPA is 50%.

Howtver, this is the value for very young children (<2 years old); dietary Pb

absorption decreases beyond this age, with adults being able to absorb only
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-17-



7-15* of Pb in the ditt (EPA.. QAQPS. 1989). Sinct EPA was attempting to

prtdiet blood Pb levels for 0-6 year old children, it was inappropriate to use

the dietary Pb absorption level that would be experienced by only the very

young. Thus, 39% Pb absorption from the diet should have been used instead of

50% (Table 2). Use of the higher Pb absorption value in the model inflated

EPA's prediction of Granite City blood Pb levels by 7%.

2.3.3.3 Pb Absorption from Soil and House Dust

EPA assumed that Pb absorption from soil/dust would be 30% at both 500 and

1000 ppn Pb. However, as discussed in Section 2.2.4, EPA recognizes that this

value is probably too high at elevated soil Pb levels. EPA has not made a

detailed analysis of the relationship between soil Pb and Pb absorbability, in

the gut, nor have they incorporated lower absorption values in the model. Our

analysis in the Hidvale data (Section 3.2) demonstrates that Pb absorption

from soil/dust is likely to be 19* at 1000 ppm, and 27% at 500 ppm. EPA's use

of 30% Pb absorption from soil/dust at 1000 ppn Pb in soil inflates their

prediction of blood Pb by 31%.

The net result of EPA's inappropriate use of the model is that childhood

blood Pb levels at Granite City were inflated by a total of 52%. Further

support for this conclusion is presented in Section 3, where TRC's use of the

model is described.

2.3.4 Key EPA Assumptions that Led to the Inflation of the Benefit Derived
from Remediating Soil Pb to 500 ppn

2.3.4.1 Soil Pb Absorption

As discussed above, Pb absorption from soil is dependent upon the Pb level

in soil. As soil Pb levels decrease, the percent Pb absorption increases.

Thus, when dropping soil Pb from 1000 ppm (19% Pb absorption) to 500 ppm (27%

Pb absorption), the reduction in actual Pb exposure is partially offset by the
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increase in Pb absorption. This factor alone decreases tht btnafit achievable

from soil Pb remediation from EPA's estimation of 30% decrease in blood Pb to

19%. (Compare Runs 1 and 2 in Tablt 4 for EPA's predicted btnafit and Runs 4

and 5 for this analysis of remediation benefit.)

2.3.4.2 Housa Dust/Soil Pb Ralationship

EPA assumed that a daeraasa of soil Pb from 1000 ppm to 500 ppm would also

dtertasa tha housa dust Pb lavel to 500 ppm. This is a vary optimistic

assumption. Housa dust Pb also comas from indoor sourcts, such as Pb paint,

which would not dscraasa upon soil laad rtmadiation. In fact, indoor dust Pb

1avals ara consistently higher than outdoor soil Pb levels, as saan in Tables

3a and 3b. These data are from twelve different former or still existing lead

smelter sites, which makes for a useful comparison to Granite City. Based

upon these data, tha more likely indoor dust Pb levels would be 784 ppa after

remediation of soils to 500 ppm. Whan this factor is taken into

consideration, together with the increase in laad absorption from soil at 500

ppm the net result would be only a 6t drop in blood Pb levels (Table 4.

Run 6). Thus, EPA's use of tha Uptaka/Biokinetic Model has greatly inflated

the efficiency of remediation of soil from 1000 to 500 ppm, and, in fact, it

is likely that only a vary small benefit could hope to be achieved from such

an effort.
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3.0 CURRENT USE OF THE MODEL TO EVALUATE BLOOD LEAD LEVELS AT GRANITE CITY

3.1 Improvement of the Uptake/Biokinetie Model, by Adjustment of Key Modal
Paranttars

Us a of any mathematical modal raquiras adjustment of paranatars to raflact

modal performance compared against actual field data. However, EPA has failed

to do this in the case of the Uptaka/Biokinetic Model at Granite City. The

approach taken by TRC in this analysis was to test the Uptake/Biokinetie Model

against actual blood Pb data, using model inputs that adequately reflect the

soil, dust, ambient, water and dietary Pb levels at the site being modeled.

He chose a very recent and complete data set from a former smelter and milling

site, Midvale, Utah, to re-calibrate the model. Additionally, w« used

previous model validations conducted by TRC (1987) for 4 smelter sites in our

appraisal of model parameters. This analysis enabled us to adjust model

parameters, most importantly, the soil absorption factor, so that a more

realistic prediction could be made for Granite City blood Pb levels. Table 5

summarizes the model parameters used by EPA, and the adjustments to these

parameters made by TRC.

3.2 Supporting Evidence for TRC's Adjustments to the Uptake/Biokinetie Model

3.2.1 Use of Up-To-Date Dietary Pb Ingestion Data

A straightforward replacement of 1982 dietary Pb data with the 1990-1996

data updates the Granite City blood lead prediction. The decrease in dietary

Pb over the past 8 years has considerably reduced total environmental Pb

exposure. Coordinate with this decrease in dietary Pb is a similar decline in

average blood lead values over this time period. Therefore, the decline in

dietary Pb intake, approximately 3 fold over the past 8 years, is important to

factor into the Uptake/Biokinetie Model. Substitution of the current dietary

Pb data for the outdated data lowers the Granite City blood lead predictions
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at 1000 pp» soil content by 32* from EPA's pradiction. This reduction is

substantial, and is esstntial to maka Granita Ci^y prtdietions raalistie.

3.2.2 Downward Corrtction of Pb Absorption from Soil and Houaa Duat at
High Soil Pb Lavala

As discussed in Saetion 2.2.4, it is not sciantifieally valid to assign a

Pb absorption valua of 30* to all soil Pb conetntrations. Although EPA has

raeognizad that a dacrtnant in absorption from soil is eallad for. tha Agency

has not mada a systanatie avaluation of what tha sisa of this daeramant should

ba. Furthermore, thay hava not attamptad to factor this decrement in

absorption into tha Uptake/Biokiiietic Modal.

To corract tha absorption paranatar in tha Uptake/Biokinetic Modal, we

hava eonparad tha modal'a pradictad blood Pb raaults to actual fiald data in

tha easa of Midvala, Utah (Bornschain, 1990). This sita was chosan for

datailad analysis bacausa of tha extensive data basa available for Midvala

which matches blood Pb lavals for children to tha to tha sources of Pb in

their immediate environment. Further, as discussed below, Midvale shares some

properties with Granite City (e.g., former smelter, high soil Pb levels).

This data set was utilized to adjust tha model in achieving tha best fit to

actual blood Pb data. Additionally, confidence in tha soil Pb absorption

value chosen was obtained by tha finding that a similar absorption value

achieved tha bait fit in tha case of four other smelter sites.

An iaportant case study for this analysis is tha 1989 blood lead data from

Midvala, Utah. The Midvala community has been impacted by mining and smelter

activities, which hava resulted in continued elevated soil Pb levels. This is

in spite of the termination of smelting activities in 1958, and mining

operations in 1971. A relatively complete data set for this site exists,

which incorporates a multi-media environmental Pb analysis (i.e., Pb in paint,

house dust, soil and water, behavioral and demographic factors) with matching
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blood Pb data for 128 children (Bornschein, 1990). Our analysis involved a

back calculation of the percent Pb absorption from soil and house dust for

each of the records in the Midvale data set. In fact, only 109 of the 128

records were complete enough with respect to data on Pb in soil and in house

dust to be suitable for use in the analysis. For a given record, the

contribution to blood Pb from dietary (1990-1996 dietary Pb values: 39* Pb

absorption from diet), water and ambient Pb sources were totaled, and then

subtracted from the actual blood Pb level for that record. The net result was

the blood Pb attributable to soil and dust. Then the Pb ingestion from soil

and house dust was calculated based upon the soil and house dust Pb levels for

that record, and assuming that children ingest 100 mg soil/dust per day.

Finally, Pb absorption from soil/dust was calculated from each record by

dividing the blood Pb attributable to soil/dust by Pb ingestion from

soil/dust. This analysis was the equivalent of running the Uptake/Biokinetic

Model to predict Pb absorption from soil using actual blood Pb data instead of

using it to predict blood Pb levels.

The records were divided into groups based upon the soil Pb level (0-250

ppm, 251-500 ppm, 501-750 ppm. 751-1000 ppm, >1000 ppm soil Pb), and the mean

Pb absorption from soil/dust for each group was calculated. These results are

summarized in Table 6, and the methodology and raw data are presented in

Appendix 1.

The results of our analysis, and that of the Midvale report (Bornschein.

1990) demonstrate several points that are very important to the determination

of a soil Pb remediation level at Granite City.

3.2.2.1 Soil Pb Absorption Results at Midvale

The Uptake/Biokinetic Model overpredicted blood Pb levels in data sets

where soil Pb was elevated above 750 ppm. To achieve a better fit of the
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model to the actual data, decreases of soil Pb absorption to 16-21% were

required (Table 6). The total set of Midvale data did fit the model

predictions without the need for adjustment, apparently because of the

efficient Pb uptake at low soil Pb concentrations, which compensated for the

low uptake at high soil Pb. This analysis dictates that the most appropriate

soil Pb absorption value for use in the model is 16-211 at or above 1000 ppm

soil Pb. At 500 ppm soil Pb. this absorption value is 272.

3.2.2.2 Soil Pb/Blood Pb Relationship at Midvale

The Midvale data provides important guidance concerning the appropriate

relationship between soil Pb and blood Pb. The overall analysis, as reported

by Bornschein, et al., shows that blood Pb increased only 1.25 ug/dl per 1000

ppm increase in soil Pb. Soil Pb levels at Midvale ranged from 69 to 2.352

ppm. The authors speculated that this small increase in blood Pb as soil Pb

rises is likely due to impaired soil Pb absorption at higher Pb levels. This

speculation was borne out by our runs of the Uptake/Biokinetic Model as

depicted in Table 6 and described above. Other researchers have found a

similar increment in blood Pb with increases in soil Pb. (Lead Criteria

Document. EPA, 1986), except in two cases (Omaha, Nebraska; British

Columbia). Zn these two cases, the blood Pb/soil Pb relationship was studied

in areas with high ambient Pb levels (e.g.. around operating smelters), which

can obscure the true relationship between soil Pb and blood Pb. This is

because ambient Pb is a major determinant of both blood Pb and soil Pb, so

that both increase markedly with elevations in ambient Pb (EPA, OAQPS. 1989).

Once the overriding influence of ambient Pb is diminished (as in Midvale and

Granite City), the true relationship Between soil Pb and blood Pb can be

uncovered. For example, in a study of 2 year old children who had low ambient
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exposure to Pb (0.28-0.34 ug/m^), but whost exposure to Pb in the soil varitd

ovtr a broad range, tha mean blood Pb in the group exposed to >10.000 ppm in

soil was only 38* highar than tha group expend to <1.000 ppm in soil

(Baltrop, 1975). Tha changa in blood Pb was only 0.6 ug/dl par 1,000 ppa

ehanga in soil Pb (Laad Critaria Document, EPA, 1986). Thus, tha Midvala

analysis and tha Baltrop study ara aspacially ralavant to Granita City, and

tha snail risa in blood Pb with elevations in soil Pb saan in thasa studits

ara likaly to ba a good approximation of tha ralationship at Granita City.

3.2.2.3 Soil Pb Mada Only a Small Contribution to Blood Pb at Midvala

Tha Midvala study points out tha small contribution that soil Pb makas to

blood Pb. As shown by Bornschtin. «t al.. Pb in soil mada a statistically

significant, but vary small (3-12%) contribution to blood Pb. Othar

anvironnantal Pb sourcaa found to contributa to blood Pb at Midvala wara laad

in housa paint and socioaconomic status. Thus, whan all possibla contributors

to blood Pb wara includad in tha analysis, soil Pb was found to ba only a

small componant. Howavar, much of tha variability in blood Pb ramainad

unaxplainad in thair analysis, indicating that factors difficult to quantify

or account for (a.g., dagraa of paint paaling within homts) may hava also mada

significant contributions.

Thasa analysas of tha Midvala data damonstrata that larga changas in soil

Pb may laad to only small changas in blood laad, that soil Pb is only a minor

contributor to blood Pb. and that soil Pb is poorly absorbad at a soil Pb

laval of 1000 ppm.

Thus, it is quit a raasonabla to concluda that soil Pb may hava only a

minor influanca on blood Pb lavals at Granite City. To determine this with

certainty, a new blood laad survey, incorporating a complete, multi-media Pb
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exposure analysis is required. However, lacking this badly needed data, the
_ 's

preliminary blood Pb data from Granitt City (TEPA. 1983) is instructive in

demonstrating tht likely effect that soil Pb has on blood Pb at this site.

3.2.2.4 Blood Pb Survey Data From Other Smelters Demonstrate that the
Uptake/Biokinetie Model Ovtrprtdiets Blood Pb Levels

A previous evaluation of the Uptake/Biokinetic Model conducted by IRC

(Hoffnagle, 1987, Appendix 3) employed site-specific inputs into the node! for

four additional smelter sites (East Helena. Montana, Herculaneuo, Missouri,

Toronto, Ontario, and Kellogg, Idaho). Actual data for Pb in air, soil, and

house dust, and blood Pb survey results were used to calibrate the model. The

saelter sites generally had high soil Pb and blood Pb levels, although the

data did cover a range of Pb values. When the four data sets were combined.

the model wee found to overpredict the actual blood Pb results by

approximately 40*. Since Pb from soil and dust presented a major route of

exposure, and because Pb uptake from these sources involved the greatest

degree of uncertainty, the soil/dust contribution to blood Pb was further

examined. The soil ingestion value used originally was 100 mg/day, but this

value for soil ingestion is controversial. Therefore, this parameter was

adjusted to derive a better fit to the actual blood Pb data. The best fit was

achieved by changing soil ingestion to 60 mg/day. In the current analysis, we

have calibrated the model primarily with respect to percent Pb absorption from

soil and dust. This is because of the recent evidence that Pb absorption from

soil is likely to decline at high soil Pb (EPA, QAQPS, 1989). Further, the

Midvale data described above clearly showed that the soil Pb contribution to

blood Pb declined at higher soil Pb levels. Since factors such as amount of

soil ingested, should not be materially different between the low and high

soil Pb groups, then the reason for this difference is likely to be due to

decreased Pb absorption from soil, and not due to decreased soil ingestion.
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Insttad of calibrating tht model with respect to soil ingistion. we have

calibrated it with respect to soil Pb absorption. For the four data sets

analyzed in 1987, the best fit of the model to the actual blood Pb levels

occurs at 18* soil Pb absorption. This is within the range of soil absorption

values expected at 1000 ppm based upon the Midvale analysis (16-21%).

Therefore, there is a high degree of confidence in the application of a soil

Pb absorption value in this range, instead of the EPA default value of 30*.

3.3 Predictions of Granite City Blood Pb Levels Using the "Best-Fit"
Up-te-Date Version of the Uptake/Biokinetie Model

Table 4 outlines runs of the model conducted with the "best-fit" model

parameters. EPA's runs of the model for Granite City at 500 and 1000 ppm are

presented for comparison. The . EPA use of the node! for Granite City is

described in Section 2.3. The goal of the current analysis, like those of

EPA. were: a) to evaluate whether 1000 ppa Pb in soil represents a level of

concern regarding blood Pb. and b) to evaluate whether decreasing Pb in soil

from 1000 to 500 ppm would achieve a substantial benefit. The results of the

model runs regarding these. 2 points, are discussed below.

If soil and house dust Pb are set to 1000 ppm (Run 4), the predicted mean

blood level is 6.47 ug/dl. which is 45* below EPA's prediction, and is very

close to the 1990 average blood Pb levels in children not exposed to unusual

sources of Pb (e.g.. lead-based paint or high lead in drinking water) (4.0-6.0

ug/dl) (Bornschein. 1990). further, only 1.65* of the population of children

in Granite City would be expected to have blood Pb levels above IS ug/dl. The

best available estimate for urban areas is that approximately 7* of the

population of children would be above 15_ug/dl (ATSDR, 1988).

Therefore, the predicted blood Pb levels for Granite City are similar to

that generally expected in the United States, and the predicted number of
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childrtn "at risk" (blood Pb > 15 ug/dl) is low compartd to that in urban

arias.

Evtn though the analysis at 1000 ppm did not show an adverse impact on

blood Pb, tht analysis was extended to 500 ppm to evaluate the potential

benefit of soil remediation.

If the soil Pb were remediated from 1000 ppm to 500 ppm, a small decrease

in blood Pb levels would be realized. This can be seen in Table 4 by

comparing Runs 4 and 5. If EPA's assumption that remediating the soil to 500

ppm also reduces house dust Pb to 500 ppm, then a 19% decrease in blood Pb

could be expected, while the percentage of children above 15% would be

slightly reduced (1.65% to 0.19%). However, as discussed in Section 2.3.4.

this assumption does not consider that removing the outdoor soil source of Pb

will do nothing to remediate internal sources of Pb (e.g.. lead paint). A

better approximation of the indoor dust Pb level at a soil Pb level of 500 ppm

is 784 ppm (Table* 3a and 3b).

At a soil Pb level of 500 ppm and a house dust Pb of 784 ppm (Run 6), the

blood Pb level would be only 6% below the level at 1000 ppm soil, and the

percentage above the 15 ug/dl cutoff would not be materially improved. Since

this is the run of the Model which incorporates the best available data on the

relationship between soil Pb and house dust Pb. this run should be considered

the most applicable to the evaluation of soil remediation. The choice by EPA

to set the soil and house dust Pb levels to the same value is a gross

simplification of the true relationship, and creates a false impression of

potential benefit from remediation.

It is noteworthy that the Midvale data set described earlier predicts that

a change of 500 ppm in soil Pb would'achieve a change in blood Pb of 0.63

ug/dl. For the two "remediation" runs of the model (Runs 5 and 6). the change
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in blood Pb ptr decrease of 500 ppm in soil Pb art 1.17 and 0.37 ug/dl.

respectively. This comparison supports tht current us* of the raodtl in

developing predictions regarding remediation efficiency.

GC 107052
-28-



4.0 COMPARISON OF THE CURRENT BLOOD Pb PREDICTIONS TO THE PREVIOUS BLOOD Pb
SURVEYS AT GRANITE CITY

/

Tht Uptaka/Biokinetic Model has been re-calibrated to rifltct the best

available data, and confidence in its results comes from comparisons with

blood Pb data from other smelter sites, as described above. However, it is

best to avoid relying solely on modeled predictions to make judgments

concerning soil remediation levels for Pb. Unfortunately, no current blood Pb

study at Granite City is available, and this needs to be remedied before any

remediation decision is made. However, the previous blood lead survey at

Granite City is a very important indicator that elevated blood Pb levels are

not to be expected. Further, the blood Pb survey results provide strong

support for the conclusions drawn from the runs of the Uptake/Biokinetic Model

described above. The survey is described .below, together with an analysis of

the utility of the study's results given its shortcomings.

The Illinois Department of Public Health (IDPH) conducted a blood Pb and

environmental Pb survey in November/December. 1982 on adults and children in

Granite City (IEPA. 1983). Blood Pb data were collected on 46 children age

six and under; the mean blood Pb level was 10 ug/dl. well within the range of

average blood Pb levels reported for the U.S. population by the FDA in 1982

(10-20 ug/dl). Factors that may have affected the results of this study were

the low sample size, the fact that samples were taken in the fall rather than

the summer, and that the ambient Pb concentrations at the time of survey were

below those typical at the site. Based upon these factors. EPA has chosen to

disqualify this study. While some criticism of the study is valid, it is

important to seriously w«igh it in judging the potential health risks at the

site.

Although the sample size was small, the results were consistent with two

previous studies, which also failed to show an elevation in childhood blood Pb
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in Granite City. These blood surveys were conducted in 1976 by the Illinois

Association for Retarded Citizens, and in 1979 the Illinois Department of

Public Health (IEPA. 1983). The assertion by EFA that sampling in the fall

will underestimate blood concentrations because exposure is greatest in the

summer is gratuitous (SPA, 1988). SPA provided no documentation for this

argument, and their own calculation of the percent underestimation of blood

lead values (15-20%) would have only a small effect on the results of the

survey. Even if the surveyed blood Pb concentrations are adjusted upwards by

20% to correct for sampling in the fall instead of the summer, the blood

concentrations of Granite City children would still have been well within the

national average range. Finally, the fact that ambient Pb concentrations were

lower than "normal" at the time of sampling is not a major confouader.

Inhalation exposure is net a major route of Pb exposure in children, and

household dust and soil concentrations would not be expected to have decreased

substantially during the short period of lower than "normal" ambient

concentrations.

Therefore, the study results present a reasonable assessment of the range

of blood concentrations that could have been expected at Granite City in 1982,

a time in which the smelter was still operational. These results suggest that

soil Pb can, at most, have only a minor influence on blood Pb concentration

for children at Granite City. The finding of blood Pb concentrations at

Granite City that are within normal limits is evidence that the important

contributors to blood Pb at this site are similar to those experienced

nationally. Thus, background sources of Pb (e.g., Pb paint), may be the most

significant contributors to blood Pb at Granite City.
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TABLE 1

AGE-SPECIFIC ESTIMATES OF TOTAL DIETARY LEAD INTAKE

(jag/day)1

1982 1983 1990-1996

<!

1-2
2-3
3-4
4-5
5-6

21.9
26.0
30.6
30.6
30.7
32.2

16.3
19.3
24.1
23.0
22.0
23.2

7.5
8.9

10.4
10.7
10.8
11.3

1 Table from data supplitd by EPA, OAQPS, 1989.
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TABLE 2

AGE-SPECIFIC FACTORS USED IN THE UPTAKE/BIOKINETIC MODEL1

_____ _________ Age Group (Years) ___________________
Parameters <1 1-2 2-3 3-4 4-5 5-6 6-7

Hours spent outdoors 1-2 1-3 2-4 2-5 2-5 2-5 2-5

Ventilation rate
2-3 3-5 4-5 4-5 5-7 5-7 6-8

GI Absorption Rat* (%) 42-53 42-53 30-40 30-40 30-40 30-40 18-24

1 Data taken from Cohen, 1990.
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TABLE 3a

RELATIONSHIP BETWEEN SOIL PB AND HOUSE DUST PB AT
VARIOUS AMBIENT PB CONCENTRATIONS1

Air Pb Range pptn-Pb Geometric Mean (N)
(pg/o3) House Oust Soil

0 - 0.1 338 (7) 153 (7)
0.1 - 0.3 338 (18) 207 (19)
0.3 - 0.5 850 (11) 477 (12)
0.5 - 1.0 817 (8) 587 (9)
1.0 - 2.0 1643 (5) 1003 (4)
2.0 - 3.0 1917 (8) 975 (8)

>3.0 4358 (7) 2278 (8)

TABLE 3b

RELATIONSHIP BETWEEN SOIL AND HOUSE DUST PB AT
VARIOUS RANGES OF SOIL PB1

Soil Pb Range ppm-Pb Geometric Mean (N)
(ppm) House Dust Soil

0 - 250
250 - 500
500 - 1000
1000 - 2000
2000 - 3000

> 3000

275 (27)
569 (8)
1043 (12)
2282 (7)
2420 (6)
9513 (6)

106 (27)
351 (8)
677 (12)
1428 (7)
2500 (6)
6936 (6)

1 Data were taken from 12 former and existing smelter sites as provided by
EPA, 1989 and Hoffnagle, 1987.
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TABLE 4

UPTAKE/BIOKINETIC MODEL RUNS FOR GRANITE CITY

Run Soil Pb Dust Pb Other Parameter Changes

1 500 500 EPA/Granite City1

2 "' 1000 1000 EPA/Granite City1

3 1000 1000 Dietary Uptake change for 1990-1996

4 1000 1000 1-Dietary: 1990-1996

O-0
0
N
O
•-«

O
0

Mean * Above
Blood Pb 15 ug/dl

8.37 8.44

11.86 34.27

8.96 11.90

6.47 ' 1.65
2-* Absorption from Soil and Dust = 19%

5 500 500 1-Dietary: 1990-1996 5.21 0.19
2-* Absorption Adjusted Soil - 271
Dust -27*

6 500 784* 1-Dietary: 1990-1996 6.01 0.91
2-* Absorption Adjusted Soil - 27*
Dust - 23*

3-Dust/Soil relationship

Runs 1 and 2 utilized EPA chosen model parameters values for Granite City. The results are the same as those
reported by EPA in Appendix B of the Record of Decision for Granite City.

House dust Pb level based upon the relationship between soil and Pb dust as seen at other sites (see Tables 3a
and 3b). The greater house dust vs. soil Pb level likely reflects indoor sources.



TABLE 5

KEY UPTAKE/BIOKINETIC MODEL PARAMETERS

Values Used by EPA and by TRC
to Prtdict Blood Levels at Granite City1

Soil Pb level

House dust Pb level

Ambient Pb level
(ug/m3)

Hater Pb level
(ug/liter)

Dietary Pb intake
(ug/day) (averaged
over first 6 years
of life)

Pb absorption from
diet <%>

Soil ingestion (rag/day)

Pb absorption from
soil and dust (%)

Time of Pb exposure
outdoors (hr)

Fraction of Pb
•xposure outdoors

EPA

Variable

Variable

0.26

8.88

29.41*

50%

<1 year old: 25
1-6 year old: 100

30% regardless of
soil Pb levels

1-5 hours

17-33*

TRC

Variable

Variable

0.26

8.88

10.21*

39%«

<1 year old: 25
1-6 year old: 100

Variable: soil/
dust Pb 1000 ppm:
% Absorption = 19%
soil/dust Pb 500 ppm
% Absorption = 27%

2.67 hours'

22.3%*

1 Additional parameters incorporated into the model are volume air respired.
% Pb absorption from water; % Pb absorption from air. Conversion factor to
transform absorbed Pb to blood Pb. The values used for these parameters by
EPA and by TRC are the same.

2 Value is the average for 0-6 year old children.
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TABLE 6

UPTAKZ/BIOKINETIC MODEL PREDICTIONS/OF LEAD ABSORPTION
FROM SOIL AT DIFFERENT SOIL PB LEVELS.

BASED UPON THE MIDVALE DATA SET

Soil Pb
(ppn)

0- 250
251- 500
501- 750
750-1000
< 1000

* Soil Pb
Absorption

44
25
29
16
21

N

40
20
22
13
14

TOTAL SITE 32 109
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APPENDIX 1

ADJUSTMENT OF THE UPTAKE/BIOKINETIC MODEL SOIL PB
ABSORPTION PARAMETER BY CALIBRATION OF THE MODEL

AGAINST THE MIDVALE. UTAH DATA SET

Table A-l is * display of all tht rt cords in tht Midvale Data Set for

childrtn as rtportid by Bornschein, et al. (1990). For each record, ths

ptrctnt Pb absorption from soil/nous* dust has been calculated on a Lotus

spreadsheet. Definitions for column headings and equations used in this

analysis are as follows:

1. Observation: As recorded by Bornschein. et al.

2. Age: Years of age of subject.

3. Soil Pb: Mean soil Pb level around the exterior of the subject's
home, including yard, house perimeter, garden and exterior dust
Pb levels.

4. Dust Pb: House dust Pb level.

5. Blood Pb Air: The contribution to blood Pb that can be assigned
to airborne Pb as calculated by:

Hood P6 Air i (Pb Air) (Mspirttion (all) (X Pb AOsorption from Air) (C(10M)

where:

Pb Air « Ambient Pb level. For Midvale it is assumed to be
0.20

Respiration Rate » 4.6 liters/day for 0 to 6-year-old children

\ Pb Absorption from Air a 50%
GBlood * Factor to convert absorbed Pb (ug) to blood Pb
(ug/dl) s 0.287

6. Blood Pb Diet: The contribution to blood Pb that can be
attributed to dietary Pb. Estimates for 1990-1996 dietary Pb
were used to calculate Blood Pb Diet by:

(Mean Dietary Pb) (Pb Absorption from Diet)
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whtre:

Mean Dietary Pb Ingtstion (0 to 6/-year-old) = 10.21 ng/day

Pb Absorption from Oitt = 39%
cBlood *» dtscribtd above.

7. Blood Pb Water: Tht contribution to blood Pb that can be
attributed to Pb in water as calculated by:

(Pb W«t*r) (Pb Absorption from watir) (Uatcr Ingcstion/Ot/) (CB1ood)

where:

Pb Water a 8.88 ug/liter for the national average Pb level in
water

Pb Absorption from Water = 50%

Water Ingestion/Oay = 0.48 liters/day for 0 to 6-year-old
children

B̂lood ** described above

8. Total Non-Dirt Blood Pb: The contribution to blood Pb then can
be attributed to diet, water and air as calculated by:

(Blood Pb Air) + (Blood Pb Diet) * (Blood Pb Water)

9. Actual Blood Pb: Data for each record taken from Bornschein. et
al. data set.

10. Blood Pb Soil and Dust: The contribution to blood Pb that could
be attributed to soil/dust as calculated by:

(Actual Blood Pb) - (Total Non-Dirt Blood Pb)

11. Blood Pb Soil + Dust Ingtstion (100 ng): The blood Pb
contribution that could be attributed4d to soil/dust assuming 100
ng soil ingestion and 100% absorption of Pb from soil/dust as
calculated by:

(T.W.A. Soil/Dust Pb) (0.1 Gram Soil Ingestion) (CBiood>

where:

T.W.A. Soil/Dust Pb * The time-weighted average for soil/dust
Pb in ppa. based upon 2.67 hours of outdoor Pb exposure and
9.33 indoor Pb exposure

12. % Absorption Soil/Dust (100 mg ingestion): The percentage Pb
absorption from soil and house dust, assuming 100 mg soil
ingestion/day, as calculated by:

Blood Pb Soil * Dust + Blood Pb Soil + Dust Ingestion

GC 107064



whara:

Blood Pb Soil + Oust = Paraaatar tip dascribad abova

Blood Pb Soil + Oust Ingastion = Paranatar til dascribad abova

Tabla A-2 nasts tha racords by soil Pb Itvtl. placing tham into aithar tha

0-250, 251-500. 501-750, 751-1000 or > 1000 ppm group. Tha avaraga absorption

of soil Pb for aach group was than calculatad. Raeords in which soil Pb or

dust Pb lavals wara mi is ing ara axcludad. For racords with nagativa soil Pb

absorption valuta, a valua of 0 was usad.
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TABLE A-1
MOV/IE HOUSE oust. SOIL tfc aero uw OAIA

CALOUIED PERCENT LEA) MSORBf ION FROH SOIL MO OUS1
ORKIWL DATA SET

1 1
1 1

1 1
1 1
1 1
1 1
1 1
1
1
1
1

1
1
II
M
II
II
I 1
II
II
M
II
II
II
II
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1 1
M
1 1
I 1
1
I

1
1
1
1

1
1

1
I I

1

1
1

1
1
1
1
1
1
1

1
1
II
II
II
II
II
II
II
II
II
II
II
II
II
1 1
II
II
1

1
1
1
1
II
II
1 1
1 1
II
II
II
II
II
II
II
II
II
II
1 1
II
II

50.00!
51.00!
52.00!
53.00!
54.00 !
55.00!
54.00!
57.00!
58.00!
51.00!
40.00!
61.00!
42.00!
43.00!
44.00!
45.00!
44.00 !
47.00!
4i.oo ;
41.00 !
70.00 !
71.00!
72.00 !
73.00!
74.00 !
75.00!
74.00 !
77.00!
71.00!
71.00!
80.00!
11.00 !
12.00!
13.00 ;•
14.00 !
15.00!
16.00!
17.00!
n.oo ;
81.00!
10.00!
11.01!
12.0t!
13.00!
14.08,'
15.00!
14.00!
17.00!
n.oo ;
n.oo;

100.00!
101.00 !
102.00!
103.00 !
104.00!
105.00!
104.00!
107.00 !
101.00 ;

5.17 ! 515.00 ! • !
0.51 ! 721.75 ! 1375.00 !
3.12 !• ! 523.00 !
3.33 ! - ! 206.00 !
1.00 ! - ! 724.00 !
3.17 ! - ! 1301.00 !
2.50 ! 357.25 ! 1177.00 !
1.58 ! 357.25 ! 173.00 !
0.47 ! 711.75 ! 253.00 !
4.42 ! 313.00 ! -
3.17 ! 313.01 ! 717.00 !
0.47 ! 1001.41 ! 131.00 !
247 ! 1001.41 ! - !
4.63 ! 1001.41 ! 2274.00 !
3.12 ! 1727.00 ! 1131.00 !
2.75 ,' 437.00 ! 412.00 !
2.01 ! 550.00 ! 541.00 ,'
0.47 ! 342.00 ! 237.00 !
1.42 ! 52747 ! 551.00 !
1.50 ! 527.47 ! 214.00 !
0.47 ! 527.47 ! 213.00 !
3.50 ! 527.47 ! 347.00 !
3.50 ! 527.47 ' 425.00 !
2.33 ! 380.00 ! 234.00 !
5.33 ! 360.50 ! 344.00 !
2.00 ! 432.00 ! 532.00 !
2.56 ! 512.75 ! 514.00 !
5.50! 187.00! 253.00!
5.58! 187.00! 230.00!
4.17 ; 167.00 ; 218.00 ;
4.08! 187.00! 212.00!
2.25 ! 187.00 ! 124.00 ,'
4.08! 110.00! 201.00!
1.17 ! 344.00 ! 334.00 ',
2.08 ! 344.00 ! 410.00 ,'
0.12 ; 344.00 ; 412.00 ;
3.17! 507.33! 754.00!
4.51 ! 1078.00 ! 485.00 !
3.47! 151.67! 31S.OO!
1.12 ! 514.67 ! 260.00 !
2JOJ 20.00! 259.00!
2.25! 181.40! 511.00!
4.12 ! 212.00! 214.00!
0.12! 420.00! 342.00!
2.2S! 204.50! 388.00!
0.50 ! 231.33 ! 265.00 !
2.63! 180.00! 254.00!
0.75 ! 231.50 ! 407.00 !
5.17! 207.00! 224.00,'
3.50 i 370.00 ! 431.00 !
2.56! 174.00!- !
4.25 ! 111.60 ! 114.00 !
0.51 I 247.00! 343.00!
2 JO! 124.00! 231.00!
0.58 ! 144.00 ! •
4.42! 127.75! 414.00!
4.50 ! 144.40 ! 183.00 !
2.56! 151.00! 214.00!
2.42 ! 145.80 ! 244.00 ,'

0.11 !
0.11 ,'
o.ii ;
0.11 ;
o.ii ;
o.ii ;
0.11 ;
0.11!
0.18 !
0.16!
o.io ;
0.18!
0.18!
0.18 !
0.18!
0.18!
0.16!
0.18!
0.18!
0.16 !
0.18!
0.16!
0.16!
0.16!
0.18!
0.18!
0.18!
0.16!
0.18 ,'
0.16 ,'
0.18!
0.11!
0.16!
o.i6 ;
0.18!
0.18!
o.ii ;
0.11!
0.18!
0.11!
6.11!
0.18!
0.16!
0.18!
0.18 !
0.18!
0.18 !
0.18 !
0.18!
0.18 !
0.18!
0.11!
0.11!
0.16!
0.16!
0.11!
0.18!
0.18!
1.18!

1.14!
1.14 !
1.14 !
1.14!
1.14 i
1.14!
1.14!
1.14!
1.14 !
1.14 !
1.14 !
1.14 ,'
1.14 !
1.14 !
1.14!
1.14 !
1.14 !
1.14!
1.14!
1.14 {
1.14!
1.14 !
1.14!
1.14 !
1.14!
1.14;
1.14 !
1.14!
1.14 !
1.14!
1.14!
1.14 !
1.14!
1.14 !
1.14 !
1.14 !
1.14!
1.14!
1.14!
1.14!
1.14!
1.14 !
1.14!
1.14 !
i.u ;1.14 :
1.14!
1.14 !
1.14!
1.14 r
1.14 !
1.14 i
1.14!
1.14!
1.14 i
1.14!
1.14!
1.14!
1.14!

0.41 ;
0.41 !
0.41 !
0.41 !
041 !
0.41 !
041 !
0.41 !
041!
041!
041 !041 :
o.6i :
041!
041!
0.61 ;
041 ;
041 !
041 ;
o.4i ;
0.41!
0.41 :
041 ;
041 !
0.41 ;
041!
0.41 :
041!
041!
0.41!
0.41 !
041 !
0.41 :
041!
041 !
041!
0.41!
0.61 !
041!
0.61!
041 !
041 !
041 !
041!
041 !
0.41!
041!
041 !
041!
041 !
0.41 !
041 ;
041!
0.41!
041!
041!
0.41!
041 !
041 ;

1.13 !
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13 !
1.13!
1.13!
1.131
1.13!
1.13!
1.13!
1.13 !
1.13;
1.13!
1.13!
1.13 !
1.13 :
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13;
1.13!
1.13!
1.13!
1.13 !
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13 !
1.13!

4.50!
3.50!
5.50!
4.50 !
5.50!

13.00!
4.50!

14.50!
6.50!
2.00!
4.00!

13.50!
13.00 !
5.00!
5.00!

14.50!
4.50!
4.50!
4.50 ;
7.00!
$.50!
4.00 ;
1.00!
4.00!
4.00!
7.00!
4.00!
3.50!
2.00!
4.50!
7.50!
8.00!
5.00!
3.50!
3.00!
5.50!
2.00!
5.00!
2.00!
3.00!
5.00!
4.00!
2.00!
3.50!
2.50!
5.00!
5.50!
4.00!
4.00!
3.00!
5.00!
4.00!
0.50!
5.50!
3.00!
4.00;
4.50 ;
2.50 I
2.50 ;

2.57!
1.57;
3.57!
4.57 ;
3.57!

11.07 !
2.57!

14.57!
4.57!
0.07 !
2.07!

11.57 I
11.07!
3.07!
3.07!

12.57!
4.571
2.57 !
2.57!
5.07!
3.57!
2.07!
7.07 !
2.07!
4.07!
5.07!
2.07!
1.57!
0.07 !
4.57!
5.57 !
4.07!
3.07!
1.57!
1.07 !
3.57!
0.07!
3.07!
0.07!
1.07!
3.07!
4.07!
0.07 !
1.571
0.57!
3.07 !
3.57!
4.07!
2.07 !
1.07!
3.07!
2.07!

-1.43 !
3.57!
1.07!
2.07!
2.57!
0.57!
o.y ;

4.27!
34.78!
11 J4,'
4.41!

15.51 !
21.00!
27.10 !
21 JS!
10 JS!
2J2!
11.76!
2SJ3!
7.245

54.11!
36.81!
13.44 !
14.17 !
7.54!

15.82!
10.14 i
10.01!
11.24;
12.13!
7.81!

10.18 !
15.11!
14.74 !
4.71}
6 .21 !
6.03 !
5.11 !
4.01 ;
541;
1.64!

11.45 !
11.41 !
11.11 !
i8.i7 ;
1.44!
1.72!
7.32!

12.30!
7.85!

10.38!
1.63!
7.42!
4.74!

10.47 !
4J5!

12.10 ;
US!
4.10!
1.14!
4.05!
1.03!
1.63!
4.16!
5.75!
4.44 !

0.
0.
0.
1.
0.
1.
It
Oj
M
|j
I.I
1.4
u
M
I*
1.1
07
0.3-
O.ii
O.SC
OJ!
0.1C
0.5!
0.24
0.40
0.32
1.14
9&.
0.00
0.76
0.14
1.51
0.54
0.16
0.00
0.31
0.00
0.17
0.00
0.00
1.42
0.33
0.00
0.15
0.00
0.41
0.53
0.31
0.33
0.00
2.44

0 °-°n 0.00
- 0.51
2 «•»
o OJl
5 0.52

0.00
0.00
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TMLE »-2
WDVNJ HOUSE OUST. SOIL NO 1.000 LEN) MM

CN.OUTED POOM UN) NJSOWriW fROH SOIL NO OUST
SORTO IT WOPIHK OF SOIL UN) CONCfNTMTION

:oBSE*v»n«: « : son n ; DUST n ; BLOOD n :BLOOO Pt :BLOOO n ; TOTN, ; *cm : NET ! BLOOD » : t HWTION ; \ mott
; ; ! ! ! AIR ! DIET ! UAlEX !lOH>lftT ! 8LOOO Pb ! BLOOD » ' SOU » OUST ! SOU/OUST Irt NRMT
; (I) !(ruTi)! (M») ! («• ) ! ! ! iBLOOOPb! [SOIL « MSUIKESHM 100* )! (100* 1*901) !(10* in

! 53.00 !
! 35.00!
! 55.00!
! 36.00 !
! 52.00!
! 37.00 !
! 54.00!
: 2i.oo ;
! 34.00!
! 33.00!
i 26.00!
! 38.00 !
1 1
i i
i i

! 127.00 !
! 128.00 !
: 121.00 :
! 115.00 !
! 116.00 !
; 101.00 :
; U4.00 :
; 123.00 :
; 122.00 :
; 110.00 :
! 124.00 !
: U8.00 ;
! 120.00 !
! 103.00 !
! 105.00 !
! 106.00 !
! 126.00 !

88.00 !
! 107.00 !
; 108.00 ;
;: 117.00 ;
;: 125.00 ;
; 16.00 ;
: 11.00 ;
: 8i.oo ;
:: 78.00 ;
! 80.00!
: 77.00 :
: 71.00 ;
! 82.00 !
: 14.00 :
! 18.00!
: 12.00 :
: 111.00 ;
:; 113.00 ;
:: 17.00 ;
:: 15.00 ;
;: m.oo ;
:: 10.00 ;
!! 102.00 !

3.33!
4.50!
3.17!
3.67 !
3.12 !
2.17!
1.00!
1.17!
2.58!
343!
1.12!
2.33!

1
1
t

2.50!
5.58!
4.58!
4.00!
2.42!
4.25!
5.2$;
0.67!
2.33!
1.75!
4.00!
4.12!
2.08!
2.50!
4.421
4.50 I
3.25 ;
3.67!
2.58!
2.42!
4.2$ !
0.51 !
2.83!2.2$:
2-3 I
5.58!
4.08!
5.50!
4.17!
4.08!
2.25!
5.17!
4.12 :
2.00!
0.58!
0.7S!
0.50!
4.00!
2.50!
0.58!

- ! 208.00!
- ! 422.00 !
- ! 1301.00 !
- ! 641.00!
• ! 523.00!
- ! 451.00 !
• ! 724.00 !
- ! 517.00!
- i 431.00!
• ! 50.00!
- ! 265.00!
- ! 511.00!

1 1
1 (

61.00 ! 245.00 !
74.00 : 206.oo :
13.00 ! 226.00 !

103.00 ! 336.00 !
101.67 ! 146.00 !
111.60 ! 186.00 !
115.25 ! 287.00 !
116.00 ! 277 .N !
116.00 ! 314.00 i
117.67 ! 340.00 !
118.67 ! 111.00 !
123.00 ! 314.00 !
123.00 ! 227.00 I
126.00 ! 231.00 !
127.75 ! 414.00 !
144.40 ; m.oo :
151.00 i 285.00 !
158.67 ; 315.00 ;
151.00! 214.00!
165.89 ! 244.00 !
171.00! 112.00!
177.00! 141.00!
180.00 ! 254.00 !
181.41 ! 511.00!
187.00! 124.00!
187.00 ! 230.00 !
187.00 ! 212.00 !
187.08 ! 253.00 !
187.00 ! 218.00 !
110.08! 201.00!
206.50 ! 388.00 !
207.00! 226.00!
212.00 ! 214.00 !
226.00! 207.00!
232.00! 210.00!
238.50 ! 407.00 !
231.33! 265.00!
242.00! 271.00!
243.00 ! 251.00 !
247.00 ! 343.00 i

0.18 !
«.i8 :
0.18!
0.18!
0.18 !
0.18!
0.18!
0.18 !
0.18!
0.18!
0.18!
0.18!

1

1

0.18 ;
0.18!
0.18 !
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18 !
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
8.18!
0.18!
8.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18 !
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!

.14 !

.14!

.14!

.14!

.14 !

.14!

.14!1.14 :
1.14!
1.14 :
i.i4 :
1.14 !

1
1

1.14 :
1.14 !
1.14 !
1.14!
1.14 !
1.14 :
1.14 :
i.u :
1.14!
i.i4 :
1.14 :
1.14 !
i.u ;
1.14!
1.14!
1.14!
1.14 ;
1.14 :
1.14!
1.14!
1.14!
1.14!
1.14 :
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14 !
1.14!
1.14!
1.14 !
1.14!
1.14 !
1.14!
1.14!

0.61 !
0.61!
0.61 !
0.61!
0.61 !
0.61!
o.6i ;
0.61 !
0.61!
041 !
0.61 !
0.61!

1
t

0.61 !
0.61!
0.61 !
0.61 !
0.61 !
0.61!
0.61 !
0.61 !
0.61!
0.61 !
0.61 !
0.61!
0.61 !
041 !
041!
0.61!
0.61 !
0.61 !
0.61!
0.61!
041 !
041 !
041!
0.61 !
0.61!
0.61 ;
0.61 !
041 !
0.61 !
041!
0.61!
0.61 !
0.61!
0.61 !
041 !
0.61!
0.61!
0.61!
0.61 !
0.61!

1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13 !

1
t
i

1.131
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
i.n:
1.13!
1.13!
1.13!
1.13!
l.»3 !
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!

"1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!

6.50!
18.00 !
13.00!
4.00 !
5.50!
4.00!
5.50!
5.50!
6.00!
5.00!
8.00!
6.00!

1
1
i

5.50!
8.50!
5.00!
5.50!
3.00!
4.001
2.50 !
1.50 i
3.50 1
5.50 ,'
5.00 :
6.00 :

12.00 :
5.50!
4.00!
4.50!
7.50 :
2.00!
2.50!
2.50 !
5.00!
3.00!
5.50!
6.00!
8.00!
2.00!
7.50!
3.50!
6.50!
5.00!
2.50!
4.00!
2.00!
4.50!
1.00!
6.00!
5.00!
8.50 :
5.00!
0.50.'

4.0!
14.07!
11.07 !
2.07!
3.0!
2.07!
3.0 !
3.0!
4.07!
3.07!
6.07!
4.07!

1

1

3.0!
6.0!
3.07!
3.0!
1.07!
2.07!
0.0!

•0.43 !
1.0;
3.0:
3.07!
4.07!

10.07 ;
3.0:
2.07!
2.0;
5.0;
0.07!
0.0:
0.0:
3.07!
1.07!
3.0!
4.07!
6.071
0.07 !
5.0;
1.0;
4.0!
3.07!
0.0:
2.071
0.07 ;
2.0;
•0.13;
4.071
3.071
6.0;
3.071

-1.43 :

4.48J
1.08!

28.00!
13.80!
11.26 !
1.88!

15.58!
11.13 !
1.43!
ll.H!
5.70!

11.00 !
1
1

5.77!
4.17!
5.53!
7.171
3.13!
4.80!
7.00,'
6.71!
1.31 !
8.16!
3.41 I
7.64!
5.77;
6.05!
1.83!
4.18 !
7.22I
1.64!
5.75!
6.44;
5.36!
4.48!
6.76!

12.X!
4.01 !
6.21!
5.11 !
6.71!
6.03!
5.61 !
1.83!
6.35!
7.15!
4.08!
4.18 !

10.47 !
7.421
7.0;
7.321
i.u :

1.02;
1.77!
0.40!
0.15!
0.32!
0.21;
0.23!
0.32!
0.43!
0.24!
1.06!
0.37!

I
f

0.62!
1.32!
0.55!
0.45!
0.00!
0.43!
o.oo :
o.oo;
0.17!
0.44,'
0.10 ;
0.53!
1.74 ;.
0.51 ;
0.21 ;
0.52!
0.77;
o.oo;
o.oo;
O.M ;
0.0; .
0.00!
0.53!
0.33!
1.51 i
o.oo;
0.14;
0.23;
0.74 ,'
0.54 i
o.oo ;
0.33;
o.oo; .
0.42!
o.oo:
0.31 ;
0.4) ;
0.871
0.42:
o.oo :

••«••

on
„
0

o
?^

C



\

112.00 \
20.00!
47.00!
21.00!
28.00!
M.OO !
57.00!
54.00!
83.00!
85.00 !
84.00 !
n.oo;
13.00!
73.00!
74.00 !
40.00 !
n.oo ;

7.00!
12.00!
5.00 !

I
1

84.00 !
74.00!
81.00 !
41.00 !
72.00!
71.00!
70.00 !
48.00 !

8.00!
1.00!

44.0T!
4.00!
4.00!

75.00!
45.00 !
10.00!
58.00!
51.00 !
43.00 !
44.00!
21.00!
14.00 !

8
8
1

41.00!
22.00!
24.00!
15.00!
44.00 !
48.00 !
47.00 !

101.00 !
2.00!
3.00!
1.00!

i8.oo ;
14.00 !

2.7S! 270.50 i 441.00 !
5.47 ! 215.00 ! 340.00 !
0.47 ! 342.00 ! 237.00 !
4.47!
4.00!
0.83 !
1.58!

350.50 !
351.00 !

588.00!
540.00 !

351.00 ! 1138.00 !
3S7.25! 873.00!

2.50 ! 357.25 ! 1177.00 !
1.17!
0.12!
2.08!
3JO !
1.17!
2.33!
5.33!
3.17!
0.12!
1.83!
2.00!
3.00!

i
1

3.17!
2.58!
1.12!
1.50!
3.50!
3.50 !
0.47!
1.42!
5.42!
5.25!
2.08!
1.83!
1.83!
2.00!
2.75!
1.50!
0.47!
0.58,'
3.33 !
107!
1JJ J
4JI!

1
1
I

4.58!
1.50!
4.33!
1.00!
5.58!
1.47!
1.08!
5.12!
1.7S!
2.10!
1JO!
3.50!
1.0!

344.00!
344.00 !
344.00!
370.00!
371.00!
300.00!
380.50!
313.00 !
420.00 !
440.00 !
4M.25 !
481.00 !i

1

507.33!
512.75 !
514.47 !
527.47 !
527.47!
527.47 !
527.47!
527.47 !
528 .25!
535.00!
550.00 !
542.20!
420.47!
432.00 !
437.00 !
444.50!
711.7S !
721.75 !
723.00!
723.00!
735.00!
747.00 !

8
I
1

754.00!
748.00 !
817.00 !
872.00!
874.00 !
874.00 !
874.00 !
115.00!
m.oo:
134.00!
174.00!
wo.oo !
Wi.oo;

334.00!
412.00!
410.00 !
431.00!
310.00!
234.00!
344.00 !
787.00 !
342.00!
341.00 !
440.00 ;
541.00!

1
1

754.00!
514.00 !
280.00!
214.00 ;
425.00!
347.00!
213.00!
551.00!
444.00!

1243.00 !
548.00!
343.00!
241.00 !
532.00!
412.00 !
474.00 !
253.00 !

1375.00!
513.00 !
212.00!
501.00!
412.00!

t
1
1

458.00!
475.00!

1037.00 !
1047.00!
405.00!
478.00!
403.00!
451.00 !
518.00!

1110.00 !
718.00 !

3402.00!
417.00 !

TtfLT A~2 (contMuixtd)
filWALE HOUSE OUST .'SOIL NO (LOCO UN) DATA

CJtdUtEO PERCEH1 LLtt A8SM11W fWI SOIL MO OUST
SORTED IT BOUPIN6S OF SOU LEAD CONCENTRA110N

0.18!
0.18!
0.18!
0.18!
0.18!
0.18 !
0.18 ;
0.18!
0.18!
8.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.28!
0.18!

1
1

0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.18 !
0.18!
0.18!
0.11!
0.18!
0.11!
8.18!
0.11!
0.18!
8.11!
8.18!
0.18!

1
1
1

0.18!
0.11 !
0.18!
0.18!
0.18!
0.18!
0.18!
0.18!
0.11!
0.11 !
0.18!
0.18!
0.18!

1.14 i
1.14 !
1.14!
1.14 !
1.14 ;
i.u :
1.14 ;
1.14 :
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!i.u :
1.14 !
1.14 !
1.14 !
1.14 !
i.u ;

1
1

1.14 !
1.14 :
1.14 :
1.14 ;
1.14!
i.u ;
1.14 :
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14 I
1.14!
1.14!
1.14!
1.14 !
1.14!
1.14 !
1.14!

1
1

1.14!
1.14!
1.14 !
1.14!
1.14!
1.14 !
1.14 ;
1.14 !
1.14!
1.14 :
1.14!
1.14!
1.14 :

0.41 !
0.41 !
0.41 ;
0.41 ,'
0.41!
o.4i ;
0.41!
0.41!
0.41!
o.4i :
0.41!
0.41!
o.4i :
0.41!
o.4i :
0.41!
0.41!
o.4i :
o.4i :
o.4i ;

t
1

0.41 !
0.41 !
o.4i ;
o.4i ;
o.4i ;
o.4i :
0.41 !
0.41!
0.41 !
0.41!
0.41!
0.41!
o.4i :
0.41 !
0.41 !
o.4i :
o.4i :
0.41 ;
0.41!
0.41 !
0.41 !
0.41!

1
1

o.4i :
0.41 !
0.41!
0.41 !
0.41 L
0.41 !
0.41 !
0.41 !
0.41!
0.41!
0.41 !
o.4i :
o.4i :

1.13!
1.13!
1.13;
1.13!
1.13!
1.13!
1.13!
1.13 !
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!

t
1

1.13!
1.13!
1.13I
1.131
1.131
1.13!
1.13!
1.13!
1.13!
1.13 !
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!

1
1
I

1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
I.13!
1.13!

, 3.50 !
4.00!
4.50!
1.50!
7.00!
7.00!

14.50!
4.50!
3.50!
5.50!
3.00!
3.00!
5.50!
4.00!
4.00!
4.00!
3.50!
1.00!
8.50 !
5.50!

I
1
I

2.00!
4.00:
3.00;
7.00!
i.oo;
4.00 :
5.50 !
4.59 !
4.50 !
4.5C !
4.50!
O.OO:
2.50!
7.00 !

14.50 !
3.00 :
8.50 !
3.50!
3.00!

10.00 :
4.00!
1.00!

I
1

7.50 I
7.00!
7.50 I
4.00!
4.00!
4.00!
3.50!
4.00 :
3.00 :
5.50 !
1.00 !
2.00 ;
4.00 ;

1.57!
2.07 !
2.571

-o.o ;
5.071
5.07!

14.57 I
2.571
1.57!
3.57!
1.07!
1.07!
3.57!
2.07!
4.07!
2.071
1.57!
7.07!
4.57 !
3.57!

1
i

0.07 !
2.07!
1.07 ;
5.07!
7.07!
2.07!
3.57 !
2.571
4.57!
2.57!
4.57 I
4.07!
0.57!
5.07 !

12.57 !
1.07!
4.57 !
1.57!
1.07!
1.07 ;
4.07!
7.071

1
1
i

5.57!
5.07!
5.571
4.07 ;
2.07;
4.07!
1.57!
2.07!
1.07!
3.571
7.07 !
o.o; ;
4.07 !

11.41 !
1.44!
7.54!

15.17 ;
14.U ;
27.01 !
21.35 !
27.10 !
1.84!

11.41 !
11.45 !
12.10!
11.04!
7.81 !

10.18 !
11.74 !
10.38 !
10.50!
17.11 !
15.15 !

1
1
I

n.11 :
14.74 !
1.721

10.14 !
12.13 ;
11.24 ;
10.01 :
15.82 !
13.82 !
31.02 ,'
14.17 !
U.85 :
i.8i :

is.w :
13.44 ;
14.84 !
10.55 !
34.78,'
14.23 ;
11.47 I
14.23 !
20.24 ,'

1
1
1

11.51 :
15.73 ;
28.18 !
21.22 !
11.31 :
20.8* ;
n.24 :
14.30 ;
H.41 ;
30.41 ,'
22.44 ;
84.44 !
20.45 !

0.13 !
0.22;
0.14!
o.oo!
0.34!
0.11!
0.48!
o.n;
0.14;
0.31 !
o.oo ;
0.00!
0.32!
0.24 ;
0.40 !
0.10!
o.is ;
0.47 !
0.38!
OJ4!

1
1
I

o.oo;
0.14!
o.oo;
0.50!
0.55!
0.18 :
0.35!
0.14!
0.33!
0.08!
o.2» ;
0.51 :
0.00 !
0.32!
0.14 !
0.00!
0.42!
0.051
0.00!
0.70!
OJS!
0.35 !

f
t
i

0.28!
0.32!
OJO!
0.14!
0.11!
o.n;
0.08!
0.13;
o.oo;
0.12!
o.3i ;
o.oo;
0.20;

GC 107070



_ A-7JcMtMHM4l
HIDVALE'HOUSE DUSI. son NO 1.000 LEAD DATA

CALOLATO) PttCWT HAD ABSORBI10M FROM SOIL NO OUST
SORTED BT BOWKS OF SOU LEAD COtCEHIRAllON

4i.flo ;
43.00!
4S.M!
17.00!
11 .00!
32.00!
31.00 I
11.00!
27.001
40.00,'
17.00!
M.OO!
23.00 !
31.00 !

.1 !•'•

0.47!
4.13!
1.12;
« .si;
3.51!
1.12 ;
4.01!

1.42!
1J3!
1.01!
3.33!
3.«!
5.12 !
4.17!

—— 1

IOM.40 !
1001.40!
101S.SO !
1071.00 !
1141.00 !
1230.00!
1301.00!
13*1.00!
1SH.SO !
UH.OO ;
ino.so;
1727.00 ,'
1741 .7$ !
23S1.SO !

631.00 !
2274.00!
124.00 !
4SS.OO!
547.00!
751.00!

1405.00!
1M4.00 !
734.00!

1313.00 !
1343.00 !
1131.00 !
451.00 I
754.00 I

0.11!
O.ll !
o.ii ;
0.10!
O.IO!
O.ll!
O.ll!
0.11 ;
O.ll!
O.ll!
O.lt!
O.ll !
o.ii:
0.11:

.14 !

.14!

.14!

.14!

.14!

.14 !

.14!

.14!

.14!

.14!

.14 !

.14!

.14 !

.H :

••••MB*

0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41

i*"
l.«!
1.13!
1.13!
1.135
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!
1.13!

1

i3.so ;
5.00!
3.SO!
5.00!

14.50!
10.50!
13.00!
4.00!
3.00!
5.50!

15.50!
5.00!
5.50!
1.00!

11.57!
3.07!
1.S7!
3.07!

14.57!
U7!
11.07!
4.07!
1.07!
347!

13.57!
3.07!
3.57!
4.07!

2S.13!
S4.11 !
27.22!
11.17 !
20.44 !
25.14 !
O.M!
3S.72!
27.30!
40.17 !
40.17!
34.11!
24.45!
33.14!

0.44!
o.«:
O.OC!
0.17!
0.7)!
0.34!
OJS!
0.11;
0.00!
0.0»J
0.23!
O.M!
0.13!
0.11!
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APPENDIX 2

RUNS OF THE CORRECTED UPTAKE/BIOKIKETIC MODEL
TO PREDICT GRANITE CITY BLOOD PB LEVELS

EPA's preliminary version of the Uptake/Biokinetic Modil for LEAD Software

(Version 0.3. March 1990) was used to obtain predictions of Granite City blood

Pb levels. EPA default values for parameter* were altered as shown in Table*

4 and 5 for Runs 1-6. The output for Runs 1-6 follow. Tables 4 and .5 are

reproduced in this Appendix as a guide to the parameters used in each run.

oc



TABLE 4

UPTAKE/BIOKINETIC MODEL RUNS FOR GRANITE CITf

Run Soil Pb Dust Pb Other Parameter Changes

1 500 500 EPA/Granite City1

2 ... 1000 1000 EPA/Granite City1

3 1000 1000 Dietary Uptake change for 1990-1996

4 1000 1000 1-Dietary: 1990-1996
2-% Absorption from Soil and Dust = 19%

5 500 500 1-Dietary: 1990-1996
2-% Absorption Adjusted Soil - 27%
Dust - 27%

6 500 784* 1-Dietary: 1990-1996
2-% Absorption Adjusted Soil - 27%
Dust - 23% a

3-Dust/Soil relationship

o
IS.o

O
(D

Mean % Above
Blood Pb 15 ug/dl

8.37 8.44

11.86 34.27

8.96 11.90

6.47 , 1.65

5.21 0.19

6.01 0.91

Runs 1 and 2 utilized EPA chosen model parameters values for Granite City. The results are the same as those
reported by EPA in Appendix B of the Record of Decision for Granite City.

House dust Pb level based upon the relationship between soil and Pb dust as seen at other sites (see Tables 3a
and 3b). The greater house dust vs. soil Pb level likely reflects indoor sources.



TABLE 5

KEY UPTAKE/BICKINETIC MODEL PARAMETERS

Values Used by E?A and by TRC
to Predict Blood Levels at Granite City1

Soil Pb level

House dust Pb level

Ambient Pb level
(ug/ra3)

Hater Pb level
(ug/liter)

Dietary Pb intake
(ug/day) (averaged
over first 6 years
of life)

Pb absorption from
diet (%)

Soil ingestion (mg/day)

Pb absorption from
soil and dust (%)

Time of Pb exposure
outdoors (hr)

Fraction of Pb
exposure outdoors

EPA

Variable

Variable

0.26

8.88

29.412

50%

<1 year old: 25
1-6 year old: 100

30% regardless of
soil Pb levels

1-5 hours

17-33%

TRC

Variable

Variable

0.26

8.88

10.21*

39%*

<1 year old: 25
1-6 year old: 100

Variable: soil/
dust Pb 1000 ppro:
% Absorption * 19%
soil/dust Pb 500 ppm
% Absorption a 27%

2.67 hours2

22.3%*

1 Additional parameters incorporated _into the model are volume air respired,
% Pb absorption from water: % Pb absorption from air. Conversion factor to
transform absorbed Pb to blood Pb. The values used for these parameters by
EPA and by TRC art the sane.

* Value is the average for 0-6 year old children.
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RUN 1

TEAM

0.5-1:
1-2:
2-3:
W:
4-i:
SH:
4-7:

TEN)

O.S-l:
H:
2-3:
3-4:
4-i:
$•«:
i-7:

Bleed Ltwl
(«/A)

S.13
7 JO
(.71
'.22
9.M
f.O
10.01

Oitt l»uki
(ut/dir)

10.13
12.H
14.33
14.41
14.71
1S.4S
li.M

ToUlUPUb
(uevdnr)

15.73
30.43
32.05
32.74
S.S4
33 Jl
3S.01

Utir ueukt
(ug/dnr)

. 0.1*
2J2
2.31
2JS
2.44
2.56
2.12

Sellout UMito
(ue/dnr)

3.7S
14.1V
14.*
14.11
14.17
14.%
14.K

hittUDUU
(ug/dir)

0.00
0.00
0.00
0.00
0.00
0.00
0.00

Air I»UU
(uoydir)

0.17
OJS
0.42
0.42
0.42
O.S8
o.»

GC 107073



O ld. J fcf

0. 25

0.20

H
»-»

-« 0. 15
a
a«o
PC
* 0. 10

0.05

0 -
G

«<
r
cr<

RUN 1 j

i I i 1 i , i , i - - -T —— T -

Cutoff: 15.0 M9/JL
X Above: 8.45
V. Below: 91.55
G. Mean: 8.38

1 i
l* '*.• tf

1 *i

/ \/ \t >.i •.
| *i

/ \
•.'

.' \

/
': .

!
I

I* '•-._

/ """'"•

* ~™~~—

1 5 10 15 20 25 3G

BLOOD LEAD CONCEN1RrtTION
O to 72 Months



RUN 2

SoilHtot (feUkt(aa/fliy)
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RUN 3

TCU

O.S-I
1-2
2 K•3
3 j•4
4-5
5-4
4-7

TEAR

O.S-1
1-2
2-3
3-4
4-5
5-4
4-7

Hood Itvtl
(uf/di)
3.11
7.91
9.92
10.33
10.72
10.49
10.S1

Oitt Uptikt
(m/diT)
2.92
3.47
4.04
4.17
4.21
4.41
4.44

Tottl UPUki
(ttf/d«r)

11.31
3S.SS
34.09
34.01
3S.I2
3S.I3
35.47

Hlttr UPtlki
(«f/dir)

0.90
2.2S
2.34
2.31
2.47
2.41
2.45

Soil+fcnt IfcUko
(ut/dir)

7 M' •*¥

29.74
29 S3
29.21
28.96
21.51
28.14

•lilt UPUki
dt/dir)

.00

.00

.00

.00

.00

.00

.00

Air UPUki
(ui/dir)

.OS

.09

.14

.17

.17
0.24
0.24
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ftUN 8

YEAR

YEAR

Blood Ltvtl
(ug/di)
2.69
4. SO
5.48
5.75
6.02
6.08
6.07

Total UPtakt(ug/day)
7.24
19.27
20.00
20.16
20.27
20.64
20.89

Diet UPtakt
(ug/day)

t
i
i
t
4

2.92
3.47
1.06
1.17
1.21
1.41
1.64

Uattr Uptakt
(ug/day)
0.89
2.22
2.31
2.3S
2.44
2.58
2.62

SoiltDust Uptakt(ug/day)
3.37
13.49
13.48
13.46
13.44
13.42
13.39

Paint Uptakt
(ug/day)
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Air Uptakt
(ug/day)

O.OS
0.09
0.16
0.17
0.17
0.24
0.24
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TABLE 6

UPTAKE/BIOKINETIC MODEL PREDICTIONS OF LEAD ABSORPTION
FROM SOIL AT DIFFERENT SOIL PB LEVELS,

BASED UPON THE MIDVALE DATA SET

Soil Pb
(ppo)

0- 250
251- 500
501- 750
750-1000
< 1000

* Soil Pb
Absorption

44
25
29
16
21

N

40
20
22
13
14

TOTAL SITE 32 109



APPENDIX 1

ADJUSTMENT OF THE UPTAJOVBIOKINETIC MODEL SOIL PB
ABSORPTION PARAMETER BY CALIBRATION OF THE MODEL

AGAINST THE MZDVALE, UTAH DATA SET

Table A-l is a display of all tht records in tha Midvala Data Set for

children aa raportad by Boraschain, at al. (1990). For aaeh record, tht

parcant Pb absorption from aoil/bousa dust has baan caleulatad on a Lotus

apraadshaat. Definitions for column headings and equations used in this

analysis are as follows:

1. Observation: Aa recorded by Bornachein, et al.

2. Age: Years of age of subject.

3. Soil Pb: Mean soil Pb level around the exterior of the subject's
ho**, including yard, house perimeter, garden and exterior dust
Pb levels.

4. Dust Pb: House dust Pb level.

5. Blood Pb Air: The contribution to blood Pb that can be assigned
to airborne Pb as calculated by:

Hood Pb Air » (ft Air) (M*p1r«t1on latt) (1 F» Absorption from Air) (C§-,00(j)

where:

Pb Air * Ambient Pb level. For Midvale it is assumed to be
0.20

Respiration Kate • 4.6 liters/day for 0 to 6-year-old children

* Pb Absorption fre* Air • 50*
cBlood • Factor to convert absorbed Pb (ug) to blood Pb
(ug/dl) « 0.287

6. Blood Pb Diet: The contribution to blood Pb that can be
attributed to dietary Pb. Estimates for 1990-1996 dietary Pb
were used to calculate Blood Pb Diet by:

(Mean Dietary Pb) (Pb Absorption from Diet) (CBloo<1)



where:

Mean Dietary Pb Zngtstion (0 to 6-year-old) = 10.21

Pb Absorption from Diet * 39*
C81ood •• described above.

7. Blood Pb Mater: The contribution to blood Pb that can be
attributed to Pb in water as calculated by:

in wttor) (Pb Absorption fro* tttor) (Mttr ZnftstIon/Day) (Ct1ood)

where:

Pb Mater « 8.88 ug/liter for the national average Pb level in
water

Pb Absorption fran Mater « 50%

Mattr Xngestion/Day • 0.48 liters/day for 0 to 6-year-old
children

•• described above

8. Total non-Dirt Blood Pb: The contribution to blood Pb then can
be attributed to diet, water and air as calculated by:

(Blood Pb Air) + (Blood Pb Diet) * (Blood Pb Mater)

9. Actual Blood Pb: Data for each record taken from Bornschein, ot
al. data set.

10. Blood Pb Soil and Dust: The contribution to blood Pb that could
be attributed to soil/dust as calculated by:

(Actual Blood Pb) - (Total Hen-Dirt Blood Pb)

11. Blood Pb Soil 4 Dust Xngestion (100 89): The blood Pb
contribution that could be attributed4d to soil/dust assuming 100
99 soil ingestion and 100* absorption of Pb frost soil/dust as
calculated by:

(T.W.A. Soil/Dust Pb) (0.1 Ora» Soil Xngestion) (CBlood)

where:

T.M.A. Soil/Oust Pb » The time-weighted average for soil/dust
Pb in ppa, based upon 2.67 hours of outdoor Pb exposure and
9.33 indoor Pb exposure

12. * Absorption Soil/Dust (100 mg ingestion): The percentage Pb
absorption fro» soil and house dust, assuming 100 mg soil
ingestion/day, as calculated by:

Blood Pb Soil + Dust + Blood Pb Soil + Dust Xngestion



where:

Blood Pb Soil -f Oust * Parameter tlO described above

I«lood Pb Soil + Oust Zngestion * Parameter til described abovt

Table A-2 oasts the records by soil Pb level, placing them into either the

0-250, 251*500, 501-750, 751-1000 or > 1000 ppa group. The average absorption

of soil Pb for each group was than calculated. Records in which soil Pb or

dust Pb levels were aissing are excluded. For records with negative soil Pb

absorption values, a value of 0 was used.
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PRP COMMITTEE FOR THE NL INDUSTR1ES/TARACORP SITE

Contact:

Dennis P. Reis
Sidlsy ( Austin
On* First Hationsl Plszs
Suits 5400
Chicago, II 60603

October 24, 1990

Brad Bradley (5HS-11)
United States Environmental
Protection Agency

Remedial and Enforcement
Response Branch

230 South Dearborn Street
Chicago, IL 60604

Re: NL Industries/Taracorp Site. Granite Citv. IL

Dear Mr. Bradley:
We are writing on behalf of the parties identified in

Attachment A to supplement the offer we forwarded to you on
August 31, 1990 regarding the site referenced above. Based on
discussions between the Remedial Project Manager and the
Technical Subcommittee of the PRP Committee for the NL
Industries/Taracorp Site, we propose that the members of the PRP
Committee commit to perform discrete tasks listed in the Record
of Decision issued by the United States Environmental Protection
Agency ("U.S. EPA") regarding the site. The work we would agree
to perform is summarized in Attachment B.

As with the August 31 offer, this supplement is made
without any admission of fact or liability by any of the parties
listed in Exhibit A, and each party reserves all rights it may
have at law or in equity to maintain or defend against any claim
or demand whatsoever concerning the Granite City site and
surrounding area. Also, this supplement to the original offer
should not be construed in any way as diminishing the validity of
previous comments on U.S. EPA's Record of Decision. Rather, we
are seeking to resolve potential liability to the United States
through a negotiated compromise.

In return for performance of the tasks referenced in
Attachment B, we request appropriate language in a consent decree



Brad Bradley
October 24, 1990
Page 2

to protect members of our group from liability for other site
activities. We would seek to negotiate appropriate releases,
covenants not to sue, reopener clauses and similar protective
provisions.

It is our intention to include in any consent decree
which may result from our negotiations with U.S. EPA as many
similarly situated parties as care to join, including any of the
362 parties identified by U.S. EPA in its PRP database incoming
transactions list. The PRP group's Allocation and De Minimis
Party Subcommittees are currently structuring a settlement among
such parties to fund our proposal. We would expect U.S. EPA to
be receptive to including in a Consent Decree appropriate de
minimis party provisions. We would retain our rights to pursue
cost recovery and contribution from entities not a party to the
consent decree.

We are anxious to begin negotiations toward final
resolution of RD/RA related activities and will make ourselves
available at your earliest convenience to meet. If you have any
questions or comments, please call me (853-2659) .

ours very truly,

Dennis P.

DPR:jdt

cc: Steven Siegel
Parties Listed on Exhibit A
Site PRP Group

DPR90A92.SEC (10/24/90 3:17pM>



ATTACHMENT A

SUPPLEMENTAL GOOD FAITH OFFER PARTICIPANTS

Ace Comb Company Inc.
Allied-Signal Inc. (for C&D Battery)
Allied-Signal Inc. (for Prestolite Battery)
Alter Trading Corporation
Asarco Incorporated
Ashley Salvage Co., Inc.
AT&T
Beldon Scrap & Steel, Inc.
Berlinsky Scrap Corp.
Bob Keller Battery Warehouse, Inc.
Bryan Manufacturing Company
Campbell Soup Company
CBC, Inc.
Cedartown Industries, Inc.
Chrysler Corporation
C. L.-Downey Company
CNC Industries, Inc.
Coilcraft (for Otis Radio & Electric Corp.)
Cooper Industries (for The Bussmann Division of McGraw-Edison;
Crown Cork & Seal Co.
Douglas Battery Manufacturing Co.
Exide Corporation (for ESB)
Exide Corporation (for General Battery Corporation)
Federal Cartridge Corporation
Ford Motor Company
General Motors Corporation
General Motors Corporation (for Delco-Remy Div. of G.M.)
General Motors Corporation (for Fisher Body Div. of G.M.)
General Waste Products, Inc.
Gopher Smelting and Refining Co.
Gould, Inc.
Hornady Mfg. (for Western Gun & Supply)
Imperial Smelting Corporation
J. Solomon & Sons, Inc.
Johnson Controls (for Globe Union)
Lopez Scrap Metal, Inc.
Kamen Iron & Metal of Kamen, Inc.
M. Katch & Co., Inc.
Mallin Bros. Co.
Mayfield Manufacturing Company (for 3-H Industries)
Mid-Missouri Metals Corp.
Missouri Iron & Metal Company, Inc.
M. Gervich & Sons Incorporated
Morris Tick Company, Inc.
Northwestern Bell Telephone Co. dba/ US West Communications
Olin Corporation



Overland Metals
Pet Incorporated
Phillip Brothers, Inc.
Price-Watson Company
Ranken Technical Institute
RBS Industries, Inc. (for Milford Rivet and Machine Company)
Rich Metals Co.
Roth Brothers Smelting Corporation
Samuel Hide & Metal Co., Inc.
Sanders Lead Co., Inc.
Shapiro Brothers
Shapiro Sales Co.
Sioux City Compressed Steel
Sol Tick, Inc. (d/b/a Herb Tick, Inc.)
Strauss Industries (for Herman Strauss, Inc.)
U.S. Department of Energy (for Stanford Linear Accelerator)
U.S.S. Lead Refinery, Inc.
Waddell Bros. Metal Co.
Wallach Iron & Metal
World Color Press, Inc.-Spartan Printing Division

KVJ90A5A.URC (10/24/90 2:58p«)



ATTACHMENT B

Soil Sampling/Inspection

Soil lead sampling shall be conducted in Area 1 to determine the
depth of excavation to achieve a 1000 ppm level. The excavation
will not exceed the depth required for proper asphalting.

Taracorp Drums

All drums on the Taracorp pile shall be removed and transported
to an off-site secondary lead smelter for lead recovery.

SLLR Pile

All Wastes contained in the SLLR pile shall be consolidated into
the Taracorp pile.

Area 1

Based on the sampling outlined in the Soil Sampling/Transaction
paragraph above, all unpaved portions of Area 1, including the
material which is beneath the SLLR pile, with lead concentrations
greater than 1000 ppm shall be excavated and consolidated with
the Taracorp pile. The surfaces shall be restored with asphalt
or seed, in accordance with present usage. Areas of heavy
vehicle traffic will require a minimum 12" excavation prior to
asphalting.

Dust Control Measures

During all excavation, transportation, and consolidation
activities conducted as part of the remedy, dust control measures
shall be implemented as necessary to prevent the generation of
visible emissions during these activities.

RCRA—Complaint Multimedia Cap

After all materials have been transported to and consolidated
with the Taracorp pile, the consolidated pile shall be graded and
capped with a RCRA-complaint, multimedia cap. The cap shall be
constructed as indicated in Figure 8 (or an EPA approved
alternative) and shall meet or exceed the requirements of RCRA
Subtitle C, and Illinois State law. The proposed construction
does not lie within any floodway in the area.

Bottom Liner

With the exception of the existing Taracorp pile, a clay bottom
liner shall be constructed on all areas upon which consolidated
material are to be placed as part of this remedy. Portions of



this liner on Area 1 shall be constructed after Area 1 has been
excavated to a 1000 ppm lead cleanup level.

Institutional Controls/Fencing

Institutional controls, such as site access restrictions,
restrictive covenants, deed restrictions, and property transfer
restrictions, shall be implemented for the properties which
contain the expanded Taracorp pile to prohibit future development
of the site and any activities that would in any way reduce the
effectiveness of the cap in achieving remedial action goals.

The facility shall be fenced in a manner sufficient to prevent
access to the expanded Taracorp pile. Warning signs shall be
posted at 200-foot intervals along the advising that the area is
hazardous due to chemicals in the waste materials and soils
beneath the cap which may pose a risk to public health.

Groundwater Monitoring

A minimum of one upgradient and three downgradient deep wells
shall be installed to monitor water quality in the lower portion
of the upper aquifer. Monitoring of these wells and the 14
existing site wells shall be conducted semi-annually during the
remediation. Analyses will include a full scan Hazardous
Substance List organics and inorganics.

Air Monitoring

Air monitoring for lead and PM10 (particular matter less than 10
microns) shall be performed during the remediation. The
frequency of this sampling will be determined in the Health and
Safety Plan.

Drainage Control

Engineering controls will be implemented to minimize contaminant
transport during the remediation.

WG090B13.SEC (10/23/90 7:37p*>
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